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reduce this to a financial basis and see what a striking exhibit is made: 
The total expense to the government of hatching and planting salmon 
is under $1 per thousand fish of the size in question; the value of the 
resulting salmon caught by the fisherman is, at a very reasonable esti- 
mate, 5 cents per pound, or $100 for the 2,000 pounds actually taken. 
It is not claimed or expected that such extraordinai*y results are regu- 
larly attained, but, if the average outcome is only one-tenth as large as 
shown by these figures, then the salmon work of the Commission is 
yielding an actual money return of 1,000 per cent per annum. 

Man’s possible influence on the fishes of the open sea is problematical, 
but there is no doubt of the effects of human intervention on the abun- 
dance of fishes and other animals which regularly frequent the bays 
and coastal waters, more especially the bottom-living species like the 
cod, the flounders, and the lobster, which are hatched in large numbers 
at the marine establishments of the Commission. The utility of fish 
culture as applied to the cod is scouted by some people in the United 
States and abroad; singularly enough, however, some of these same 
people are willing to admit the injury done by overfishing or indis- 
criminate fishing. 

In taking up the culture of the cod many years ago, and in c.ontinu- 
ing it to the present time, the Fish Commission has proceeded on the 
principle that the eflfects of man’s improvidence may be counteracted 
by the application of man’s ingenuity and power in aiding nature. The 
ultimate success of cod culture on the Atlantic coast was therefore 
confidently expected, and the expectations have been more than real- 
ized. Practical results of an unmistakable character were first mani- 
fested in 1889, since which time a very lucrative shore cod fishery has 
been kept up on grounds that were entirely depleted or that had never 
contained cod in noteworthy numbers in the memory of the oldest 
inhabitants. There is much unsolicited testimony on this point from 
many people who have profited from the past twelve or fifteen years’ 
operations at Gloucester and Woods Hole stations. The benefits have 
not been confined to the immediate vicinity of the hatcheries, but have 
extended westward and southward along the Middle Atlantic coast and 
eastward along the whole coast of Maine. 

A very important line of practical work conducted by the Commis- 
sion is the transplanting of aquatic food animals into waters to which 
they were not indigenous. This work is addressed not only to lake, 
pond, and stream fishes like the basses and trouts, but also to the sea- 
going species like the salmon, shad, and striped bass. Examples of 
the results of such efforts have been published in the annual reports 
from year to year, and some further data will appear elsewhere in the 
current report; but attention is particularly drawn to two of the most 
successful instances of acclimatization of native fishes. About thirty 
years ago the shad and the striped bass of the Atlantic coast were 

F. C, 1903 ^2 
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introduced on the Pacific coast; the slender colonies became established, 
flourished, extended themselves widely, and multiplied to such an 
extent that these two species now rank among the leading food fishes 
of the Pacific States, and in certain localities exist perhaps in greater 
abundance than in any waters on the Atlantic coast. The economic 
results of what was at first only an experiment may be thus stated: 
Total cost of planting shad and striped bass on Pacific coast, under $5, 000 


Average “annual catch of these fish at present time pounds - - 2, 500, 000 

Yearly market value of the catch flOO, 000 

Aggregate catch to end of 1902 pounds -- 18, 900, 000 

Total value of the catch to end of 1902 $670, 000 


BIOLOGICAL INVESTIGATIONS. 

The work of that branch of the Commission charged with the inquiry 
respecting food-fishes and the fishing grounds has for its immediate 
object the application of the principles of biological science to the 
practical problems which arise in connection with the commercial fish- 
eries and fish culture. The operations of this division, as outlined 
in the special report appended hereto, cover a wide range and are 
addressed to some of the most valuable economic products of the water 
and to some of the most vital matters affecting the fishing industry 
and the cultivation of fish. 

The oyster has deservedly received a great amount of attention. 
Further progress has been made in interesting experiments having for 
their object the fattening of oysters by increasing their natural food. 
Oyster culture in Japan is the subject of a timely special report issued 
during the year, for which there has been a large demand in view of 
the proposed cultivation of Japanese oysters in the Pacific States. 
The lobster, the blue crab, the diamond-back terrapin, the Atlantic and 
Pacific salmons, the carp, the catfishes, the tile-fish, and the commer- 
cial sponges of Florida have been objects of special investigation. In 
the case of the last named, the sponge grounds lying off the east coast 
of Florida have been surveyed and plotted, and very important experi- 
ments in the growing of sponges from cuttings have been conducted. 

At the direction of the President, a special commission was formed 
for the purpose of making an investigation of the salmon industry of 
Alaska, the main objects being to determine the actual fishery condi- 
tions in different parts of the territory and to make such recommen- 
dations as seem necessary to regulate the fishery and preserve the sup- 
ply of salmon. The extraordinarily large increase in the salmon catch 
in recent years has led to the belief that there would be serious deple- 
tion of the salmon streams unless more effective restrictions were im- 
posed. Dr. David S. Jordan was selected as head of the commission, 
and plans were made for a very thorough canvass of the entire subject. 
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Tlie investigation of the aquatic resources of the Hawaiian Islands, 
which had been in progress during the previous fiscal year, was con- 
tinued and concluded; and in conjunction therewith an examination of 
the fish fauna of the Samoan Islands was undertaken. 

The marine biological laboratories at Woods Hole, Mass., and Beau- 
fort, N. C., have been resorted to by many investigators, and much 
important research work has been carried on. 

In view of the important rank attained by the Japanese in fishery 
matters, it was deemed advisable to conduct an inquiry which would 
acquaint the Commission with the general condition and methods of 
the fisheries of Japan and afford information in regard to a number 
of branches in which Americans are practically interested and in which 
the Japanese are preeminent. Dr. H. M. Smith was assigned to this 
inquiry, which was in progress at the close of the year. Among the 
subjects specially considered were the utilization of seaweeds, the 
culture of terrapin, the artificial production of pearls, and the habits, 
food value, etc., of the dwarf salmon with a view to its introduction 
into the United States. 

STATISTICS AND METHODS OF THE FISHERIES. 

The importance of showing from time to time, by accurate statistics, 
the extent and trend of the fisheries need not be emphasized. The 
small sums devoted to this work in the Commission are well expended 
and should be increased in order to permit a more frequent canvass of 
the entire country than is now possible. During the year detailed 
statistics of the entire fishing industry of the Middle Atlantic, South 
Atlantic, and Gulf States were gathered; and a number of statistical 
inquiries addressed to special states or territories were also taken 
up, including Colorado, Alaska, and Porto Kico. The collection of 
statistical information showing the receipts of fish at the ports of 
Boston and Gloucester has continued, and the monthly bulletins based 
thereon furnish much useful information to the trade. Special branches 
which have been canvassed are the mackerel fishery of New England, 
the salmon fishery of Penobscot Bay and Eiver, and the salmon indus- 
try of Alaska in connection with the work of the Alaska salmon 
commission* elsewhere alluded to. 

OPERATIONS OF VESSELS. 

Steamer Albatross . — ^This vessel returned to San Francisco from 
the Hawaiian Islands on August 30 having been absent 173 days, 
of winch 122 were spent in work at sea, and 36 at work in port, 
the remainder being Sundays and holidays. Four hundred dredging 
and collecting stations were established, a record which has never 
been exceeded by the Albatross. The investigations at the islands 
were carried on among the channels and on surrounding banks, and 
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included the tracing of the size and shape of the insular shelf out to 
the 1,000-fathom curve; and the survey was extended westward along 
the chain of reefs and islets which reach out from the main group 
in the direction of Japan. The vessel went as far westward as Laysan 
Island, where collections of fishes and other aquatic animals were 
made, and opportunity was afforded for observation and study of the 
vast rookeries of albatrosses and other sea birds which breed upon 
this small island. On the return from Laysan visits were made to 
several other islets, including French Island, Frigate Shoal, Necker 
Island, and Bird Island, and valuable collections were secured. 

The results of the dredging and other operations were exceedingly 
prolific, and have added largely to the knowledge of the aquatic fauna 
of the Hawaiian Islands. As opportunity offered, hydrographic notes, 
with charts and sailing directions, were made by the ship’s ojfficers 
and transmitted to the United States Coast and Geodetic Survey. A 
full report of the expedition and of what was accomplished thereby is 
now in course of preparation. 

The amount of hard cruising the ship had been called on to perform 
made it necessary to give her a thorough overhauling as to both hull 
and machinery, the latter, especially, requiring considerable repairs and 
alterations, and a new electric plant and searchlights being needed. 
Congress provided for this purpose a special appropriation, approved 
March 6, and the work was undertaken at once and completed June 11. 

By direction of the President, a special commission, with Dr. David 
Starr Jordan as executive head, was appointed by the Commissioner 
to make investigations concerning the condition and needs of the 
Alaska salmon fisheries, and as these investigations necessitated visits 
to the numerous remote salmon streams and canneries and salteries in 
Alaska, the Albatross was detailed for the use of the commission. 
The ship sailed on June 11 from San Francisco for Seattle, whence, 
after having been joined by the various members of the party, she 
proceeded northward June 18. The next few days were devoted to 
dredging at various places in Georgia Strait and Queen Charlotte 
Sound. 

February 12, 1903, Commander Chauncey Thomas, U. S. Navy, who 
had been in command of the Albatross somewhat over a year, during 
which he displayed great efficiency, was detached by order of the 
Secretary of the Navy, and was succeeded by Lieut. Franklin Swift, 
TJ. S. Navy, retired, formerly in command of the steamer Fish JFIawh 

Steamer Fish Hamit, — Duiing the months of July, August, and 
September the Fish Hawk was detailed for biological work in connec- 
tion with the laboratory at Beaufoit, N. C. Five lines of soundings 
and dredgings were made at right angles to the trend of the coast out 
to the inner margin of the Gulf Stream, to develop the chamcter of 
the fauna of the region and to detei'mine the possibility of establish- 
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ing deep-water fisheries in that locality. Though interruptions were 
experienced from severe winds, considerable progress was made. The 
region covered consists of a hard sandy bottom with little animal life, 
and on the edge of the Gulf Stream a scarcity of life was observable. 
About 20 miles south-southwest of Beaufort, however, an important 
fishing ground was located and surveyed; fishing trials showed an 
abundance of sea bass and other desirable food fishes. 

At the close of the season at the Beaufort laboratory, after under- 
going necessary repairs at Savannah, the vessel sailed from that port 
November 22 for Key West, Fla., to continue her previous work on 
the sponge grounds of Florida. The scope of this is outlined in the 
last report, and this year the investigation embraced the keys from 
Boco Grande Channel to Cape Florida, and the ‘^New Ground” 
extending north of the keys to Cape Sable. Work was begun Decem- 
ber 4,' lines of soundings and dredging being run over the region to 
be developed, with stations every 3 miles out to the 5-fathom curve. 
All classes of sponges are found on the New Ground, and good fares 
are taken when the fishermen can find the water sufficiently clear to 
work. The ground to the southeast of Cape Sable is considered good, 
but there are considerable expanses of barren sandy bottom. The 
investigations were continued along the known sponge grounds among 
the keys and channels eastward to Cape Florida. These were com- 
pleted March 12, when lines of soundings and dredgings were begun 
off shore in the vicinity of Fowey Eocks and Cape Florida to deter- 
mine the character of the fauna of that region and on the edge of the 
Gulf Stream. These investigations were not completed when it became 
necessary for the vessel to proceed north to take up the usual shad 
hatching on the Delaware Eiver. She sailed from Miami April 6, 
arriving at Gloucester City, N. J., April 16. The shad work con- 
tinued till June 19. 

In order to remedy defects incident to the wear and tear of long 
service, considerable repairs to the machineiy were found advisable, 
including the installation of new pumps; and certain parts of the 
decks and beams needed to be replaced. This work is now in prog- 
ress and will add to the efficiency of the vessel and the economy of 
operating her. 

The Fish Hawk has continued under the command of Boatswain 
J. A. Smith, U. S. Navy, retired, whose long and faithful service on 
the vessel has been invaluable to the Commission. 

Schooner Orampm . — ^The Grampus is an important adjunct of the 
marine fish-cultural operations in New England, and under the efficient 
command of Mr. E. E. Hahn has rendered most valuable seiwice under 
conditions involving much discomfort and exposure. During the 
early part of the fiscal year this vessel was engaged in collecting egg- 
bearing lobsters on the Maine coast to supply the hatchery at Glou- 
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cester, Mass. At the conclusion of the lobster work she proceeded to 
Woods Hole and was there employed for a while during the summer 
in connection with the biological laboratory. In the fall of 1902 the 
vessel made the usual trips to Nantucket Shoals to obtain brood cod- 
fish for the Woods Hole station, and later the crew proceeded to Maine 
for the purpose of gathering cod eggs for the Gloucester hatchery. In 
the spring the Oram/piis resumed the collecting of brood lobsters on 
the coast of Maine and was thus engaged at the close of the year. 

MISCELLANEOUS. 

CHANGES IN PERSONNEL. 

The position of deputy commissioner, created at the last session of 
Congress, was filled by the appointment of Dr. Hugh M. Smith, to 
take effect July 1, 1903. Doctor Smith held the position of assistant 
in charge of scientific inquiry from January, 1897, until June 30, 
1908, and prior to that service was assistant in charge of statistics and 
methods of the fisheries for a period of four years. 

The Commission regrets the loss of the services of Mr. Charles H. 
Townsend, assistant in charge of statistics and methods of the fish- 
eries, who on November 11, 1902, resigned to become director of the 
New York Aquarium. Mr. Townsend entered the Commission as 
scientific assistant in 1883, and for many years prior to his appoint- 
ment as chief of division was naturalist on the Albatross. In addition 
to his other duties, Mr. Townsend was prominently identified with 
the fur-seal investigations in the North Pacific Ocean and Bering Sea, 
under the direction of the Treasury Department. 

Dr. Barton W. Evermann, principal scientific assistant, was, on 
November 13, 1902, appointed to the position made vacant by Mr. 
Townsend’s withdrawal from the service, and was subsequently ap- 
pointed assistant in charge of scientific inquiry, to take effect July 1, 
1903. 

The position of scientific assistant, vacated by Doctor Evermann, was 
filled by the promotion, on November 17, 1902, of Dr. H. F. Moore, 
naturalist on the Albatross.^ who, on November 19, 1902, was suc- 
ceeded as naturalist by Mr. Cloudsley Rutter, scientific assistant. 

The position of assistant in charge of statistics and methods of the 
fisheries was filled by the appointment of Mr. A. B. Alexander, fishery 
expert on the Albatross^ to take effect July 1, 1903. 

The propagation and distribution of food-fishes have continued 
under the supervision of Mr. John W. Titcomb. Mr. J. Frank Ellis, 
who for many years has been superintendent of the car and messen- 
ger service, has remained in immediate charge of that branch. 
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PUBLICATIONS. 

During the year there have been added to the library 164: hound 
volumes and 466 unbound volumes and pamphlets. The bound report 
for 1901 and the bound bulletins for 1900 and 1901 have been issued, 
besides the following extracts in pamphlet form from the report and 
bulletin for 1902: 

Description of a new species of shad {Alosa ohienm), with notes on other food fishes 
of the Ohio Biver, by Barton Warren Evermann. Beport for 1901, pp. 273-288. 
1902. 

The reproductive period in the lobster, by Francis H. Herrick. Bulletin for 1901, 
pp. 161-166. 1902. 

Notes on five food fishes of Lake Buhi, Luzon, Philippine Islands, by Hugh M. 

Smith. Bulletin for 1901, pp, 167-17i, plate 22. 1902. 

Marine protozoa from Woods Hole, by Gary N. Calkins. Bulletin for 1901, pp. 
413-468. 1902. 

Notes on a species of barnacle (Dickelaspis) parasitic on the gills of edible crabs, by 
Bob^rt E. Coker. Bulletin for 1901, pp. 399-412. 1902. 

The fishes and fisheries of the Hawaiian Islands. A preliminary report, by David 
Starr Jordan and Barton Warren Evermann. Commercial fisheries of the 
Hawaiian Islands, by John N. Cobb. Beport for 1901, pp. 353-499, plates 21-27. 

1902. 

Notes on the fisheries of the Pacific coast in 1899, by William A. Wilcox. Report 
for 1901, pp. 501-574, plates 28, 29. 1902. 

Statistics of the fisheries of the Great Lakes. Beport for 1901, pp. 575-657. 1902. 
Statistics of the fisheries of the Mississippi Biver and tributaries. Beport for 1901, 
pp. 659-740. 1902. 

The Pan-American Exposition. Beport of the representative of thelJ. S. Fish Com- 
mission, by W. de C. Bavenel. Beport for 1901, pp. 289-351, plates 6-20. 1902. 
Notes on the boats, apparatus, and fishing methods employed by the natives of the 
South Sea Islands, and the results of fishing trials by the Albatross, by A, B. 
Alexander. Beport for 1901, pp. 741-829, plates 30-37. 1902. 

The salmon, and salmon fisheries of Alaska. Beport of the Alaskan salmon investi- 
gations of the United States Fish Commission steamer Albatross in 1900 and 1901, 
by Jefferson F. Moser. Bulletin for 1901, pp. 173-398 and 399-401, plates i-xliv, 
plate A, and charts A, B. 1902. 

Observations on the herring fisheries of England, Scotland, and Holland, by Hugh 
M. Smith. Bulletin for 1902, pp. 1-16, plates 1 and 2. 1903. 

Japanese oyster culture, by Bashfora Dean. Bulletin for 1902, pp, 17-37, plates 3-7. 

1903. 

The habits and culture of the black bass, by Dwight Lydell. Bulletin for 1902, pp. 
39-44, plate 8. 1903. 

Hearing and allied senses in fishes, by G. H. Parker. Bulletin for 1902, pp. 45-64, 
plate 9. 1903. 

Natural history of the quinnat salmon. A report on investigations in the Sacra- 
mento Biver, 1896-1901, by Cloudsley Butter. Bulletin for 1902, pp. 65-141, 
plates 10-18. 1903. 

Notes on fishes from streams and lakes of northeastern California not tributary to 
the Sacramento Basin, by Cloudsley Rutter. Bulletin for 1902, pp. 145-148. 
1903. 

Breeding habits of the yellow cat-fish, by Hugh M. Smith and L. G. Harron, Bulle- 
tin for 1902, pp. 151-154. 1903. 

The destruction of trout fry by hydra, by A. E. Beardsley. Bulletin for 1902, pp. 
157-160. 1903. 

Descriptions of new genera and species of fishes from the Hawaiian Islands, by David 
Starr Jordan and Bafton Warren Evermann. Bulletin for 1902, pp. 161-208. 
1903. 

Beport of the Commissioner for the year ending June 30, 1902, including the reports 
of divisions of fish culture, scientific inquiry, and fisheries. Beport for 1902, pp. 
1-160, plates 1-5. 1903. 

There were distributed during the year 3,087 bound and 18,250 pam- 
phlet publications of the Commission. The demand for publications 
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is increasing yearly, and it has been necessary to have reprinted certain 
of the more popular and useful pamphlets. 

The Museum of Comparative Zoology, Cambridge, Mass. , has pub- 
lished, under the general title, ‘‘Eeports on the scientific results of the 
expedition to the tropical Pacific, in charge of Alexander Agassiz, by 
the U. S. Fish Commission steamer Albatross^ from August, 1899, to 
March, 1900, Commander Jefferson F. Moser, commanding:” 

The coral reefs of the tropical Pacific. By Alexander Agassiz. (Yol. XXYIII. 
February, 1903.) 

Sharks’ teeth and cetacean bones from the red clay of the tropical Pacific. By 
0. R. Eastman. (Yol. XXYI, No. 4. June, 1903.) 

THE AMERICAN FISHERIES SOCIETY. 

This society includes in its membership most of the persons engaged 
in practical fish culture in the United States and, in addition, many 
of those interested in biological, economic, and administrative work in 
connection with the fisheries. The yearly meetings, held in different 
parts of the country, are well attended and greatly promote the inter- 
ests of fish culture and the fisheries. The annual meeting for 1902-3 
was held at Put-in Bay, Ohio, August 5 to 7, 1902, Gen. E. E. Bryant, 
of the Wisconsin Fish Commission, presiding. Among the papers 
presented and discussed were the following: 

The habits and culture of the black bass. By Dwight Lydell, of the Michigan Fish 
Commission. 

Discouragements in bass culture. By H. D. Dean, of the United States Fish Com- 
mission. 

Some remarks on the rainbow trout, the time for planting, etc. By George A, 
Seagle, of the United States Fish Commission. 

Fish culture on the farm. By J. J. Stranahan, of the United States Fish Commission. 
Artificial feeding of trout; its effect on growth and egg production. By W. T. 

Thompson, of the United States Fish Commission. 

The brook-trout disease and cement ponds. By M. C. Marsh, of the United States 
Fish Commission. 

A successful year in the artificial propagation of the white-fish. By Frank N. Clark, 
of the United States Fish Commission. 

The role of the larger aquatic plants in the biology of fresh water. By Raymond 
H. Pond, of the University of Michigan. 

Food and game fishes of the Rocky Mountain region. By James A. Henshall, of 
the United States Fish Commission. 

For the ensuing term George M. Bowers, United States Fish Com- 
missioner, was elected president, and the place selected for the next 
meeting was the United States Fish Commission station at Woods 
Hole, Mass. 

MCDONALD PATENTS. 

By an act of Congress approved February 14, 1902, the Secretary 
of the Treasury was directed to purchase from the owners of the 
McDonald hatching jar all their rights in and the patents on this 
apparatus for the United States, and the same act provided for the 
purchase from the estate of the late Commissioner McDonald, for the 
use of the government, the rights and patents pertaining to all fish- 
cultural apparatus and appliances invented by him. 
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APPROPRIATIONS. 

The appropriations for the Commission for the fiscal year 1908 were 
as follows: 


Salaries $241, 140 

Miscellaneous expenses: 

Administration 12,500 

Propagation of food fishes 175, OOO 

Inquiry respecting food fishes 22, 500 

Statistical inquiry 7, 500 

Maintenance of vessels 36, OOO 

For repairs to buildings in Washington 3, OOO 

For surfboat for steamer Albatross 500 

For steam boiler at Woods Hole, Mass 2, OOO 

For purchase of site for station at Tupelo, Miss 2, OOO 

For purchase of additional land, for improvements, and for completion of 
stations at — 

Erwin, Tenn 5, OOO 

San Marcos, Tex 2, 500* 

Green Lake, Me 4, 000 

Gloucester, Mass 2, 500 

Duluth, Minn 2,000 

Beaufort, N. 0. (biological laboratory) 12,500 


A report of the expenditures under these appropriations will he 
made to Congress, in accordance with law. 

GENERAL CONDITION OF THE FISHERIES. 

The commercial fisheries of the United States, excluding insular 
possessions, are now more valuable than those of any other country. 
Some of the leading branches are peculiar to this country, and con- 
tribute largely to the importance of its fishing industry, while in 
others, which are common to many lands, the United States is pre- 
eminent or has prominent rank. 

The condition of the fishing industry during the year 1908 was on 
the whole prosperous. While the great commercial fisheries are sub- 
ject to seasonal fluctuations, there has been no indication of a perma- 
nent downward tendency except in a few cases, in some of which 
improvement may be effected by artificial propagation. 

From data collected by the Commission, it appears that the number 
of persons directly engaged in the fishing industry at this time is about 
213,000, of whom 155,000 are fishermen and 58,000 are shoresmen and 
employees of fishing and fish-curing establishments. The aggregate 
capital invested is about $76,850,000, of which $13,4:50,000 represent 
vessels, $4,530,000 boats, $8,220,000 apparatus of capture, and the 
remainder shore and accessory property and cash capital. The 6,840 
registered vessels employed in fishing have a net tonnage of 172,400. 
The value of the catch at first hands is $49,882,000, of which the ocean 
and coast fisheries represent $44,964,000 and the Great Lakes and other 
interior fisheries $4,918,000. 

The ocean fisheries of New England, which have always been the 
most important of their class, nave been in a satisfactory condition. 
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At the two great fishing ports of Gloucester and Boston the quantity of 
fish landed by American fishing vessels in 1902 was about 168, 000, 000 
pounds, valued at 14,380,000, an increase of 17,000,000 pounds and 
$130,000 as compared with 1901. The mackerel catch has never since 
reached the proportions attained in the years preceding 1887, although 
it is now greatly in excess of the product during the first half of the 
present period of unprecedented scarcity. The tendency of late has 
been upward, and it is believed that in a comparatively few years the 
mackerel will have again become abundant on our shores. 

The condition of the lobster fishery has been practically unchanged 
for several years, although it can not be doubted that the tendency is 
downward. The catch fluctuates somewhat from year to year, and cer- 
tain localities may show a decided increase; but if the general output 
* in a state is greater in one year than another, the cause may usually 
be found in the fact that the fishery was prosecuted for a longer time, 
or that more men and more apparatus were employed. It seems very 
improbable that there will be any general improvement in the fishery 
until new methods of conducting it are adopted and shall have con- 
tinued for a number of years. Uniform protective laws are greatly 
needed, and without them the work of the Commission in lobster 
cultivation will have but little effect at this stage of the decline. 

The oyster fishery is engaged in by more persons than any other 
branch and contributes nearly one-third of the annual value of the 
United States fisheries. A very satisfactory feature of this industry 
during recent years has been the increased interest manifested in 
oyster culture, more especially in the Middle Atlantic region, where 
the most beneficent results may be expected to follow the adoption of 
proper laws for the promotion of oyster planting. 

The Pacific salmon industry in 1902 reached larger proportions than 
ever before, and became the leading branch of the United States fish- 
eries, if the value of the product as prepared for market is considered. 
The pack of canned salmon was more than 3, 500, 000 cases of 48 one-pound 
cans, and in addition upward of 42,000,000 pounds of fresh, smoked, 
and salted salmon were marketed. The pack of canned salmon in 
Alaska was over 2,500,000 cases, an increase of half a million cases 
over 1901. In the Puget Sound region the supply of fish was much 
smaller than in the previous year, but the season was considered suc- 
cessful owing to the good prices received. The fall run of salmon in 
Columbia River was remarkably large, and for a period of three weeks 
the canneries were unable to handle the catch. At some of the seine 
fisheries 20 tons of chinook salmon were sometimes taken in one day, 
and the gill-net fishermen had no difficulty in loading their boats in a 
night. From a careful computation made by the Commission, it 
appears that in 1902 the wonderful Pacific salmon fisheries yielded 
about 280,000,000 pounds 6f round fish whose fii'st value, as placed on 
the markets, was $18,000,000. 
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A RETROSPECT. 

With the current report, the existence of the Commission as an inde- 
pendent establishment of the government ceases, for on July 1, 1903, 
the Commission became a part of the new Department of Commerce 
and Labor, under the terms of the act of Congress approved February 
14, 1903. While it can not be doubted that the changed status will 
prove most beneficial to the Commission, it is felt that its entire record 
as an independent institution has been so extremely creditable that the 
best wish that can be entertained for it is that under the new condi- 
tions it may continue to receive the liberal support which has hereto- 
fore been accorded, and that its operations and influence may increase 
in the same ratio that has characterized recent years. 

The joint resolution of February 9, 1871, by which Congx'ess estab- 
lished the Commission, provided only for an inquiry into the decrease 
of food fishes, with a view of adopting smj remedial measures that 
seemed necessary, and appropriated |5,000 therefor. During the next 
ten years the sums devoted to the operations of the Commission 
remained comparatively small, but through the energy and ability of 
the Commissioner, Prof. Spencer F. Baird, with the assistance of sev- 
eral of the executive departments, the work steadily increased and its 
scope was extended. The early inquiries conducted by the Commission 
showed that artificial propagation was the most effective form of aid 
which the federal government could render the commercial fisheries, 
and artificial propagation quickly became and has remained the key- 
note of the Commission’s efforts. So efiiciently did the Commission 
labor in devising fish-cultural methods and in applying them to the 
practical work of maintaining and increasing the supply of food fishes 
that at the International Fisheries Exhibition held in Berlin in 1880 
the grand prize was awai'ded to Professor Baird as ^‘the fii'st fish 
culturist in the world, ” and at the International Fisheries Exhibition held 
in London in 1883 Professor Huxley said that he did not think that 
any nation at the present time had comprehended the question of deal- 
ing with fish in so thorough, excellent, and scientific a spirit as the 
United States.” 

Owing to the liberal policy of Congress in recognizing the impor- 
tance of the fishery work and in providing for its development, the 
growth of the Commission in the past twenty-five years has been 
phenomenally rapid, not only in fish culture, but in biological investi- 
gation addressed primarily to fish culture and the fisheries, in the 
study of the methods and relations of the fisheries, and in the gather- 
ing and presentation of statistical information covering all phases of 
the fishing industry. The Commission at an early date became one 
of the most popular of the government bureaus, and its popularity 
has increased yearly as its work has become more thoroughly under- 
stood and as the practical results of its operations have multiplied. 
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It may not be inappropriate, in concluding this report, to show the 
magnitude of the Commission’s work in artificial propagation and to 
indicate the growth of this work from the year 1871 to the present 
time. The following table shows the number of eggs, fry, yearlings, 
and adults of each of the more important species distributed by the 
Commission during the thirty-three years of its existence, the time 
being divided into three periods of eleven years each. The aggregate 
output is seen to have been over 12 billions, more than three-fourths 
of which represent the operations of the past eleven years. The seven 
species which have received the most attention — namely, the shad, the 
quinnat salmon, the white-fish, the pike perch, the cod, the winter 
flounder, and the lobster — are of great economic value, and their 
aggregate output has been more than 90 per cent of the total. 

Table showing the number of adult j^hj yearlings, fry, and eggs distributed by the United 
States Fish Commission, i^l-190S. 


Species. 


1871 - 1881 . 


1882 - 1892 . 


1892 - 1903 . 


Total. 


Shad 

Ale wives 

Striped bass 

Sea bass 

White perch 

Quinnat salmon 

Blueback salmon 

Silver salmon 

Atlantic salmon 

Landlocked salmon 

Steelhead trout 

Loch Leven trout 

Rainbow trout 

Black-spotted trout 

Brook trout 

Brown trout - 

Scotch sea trout 

Golden trout 

Lake trout 

White-fish 

Lake herring 

Grayling 

Smelt 

Pike perch 

Yellow perch 

Black bass 

Crappies, sun-fishes, etc. 

Carps and suckers 

Cod. 

Tomcod 

Pollock 

Haddock 

Scup 

Sheepshead 

Tautog 

Squeteague 

Cat-fish 

Mackerel 

Spanish mackerel 

Plat-fish 

Miscellaneous fishes . . . 
Lobster 

Total 

Annual average . 


200 , 946,350 

9 , 833,000 

400,000 


180,000 

33 , 172,734 


12 , 624,387 

6 , 414,961 


116,830 


100,700 


40,606 

77 , 072,409 


25,000 


270,000 


841 , 096,977 

31 , 008,816 


767 , 697, 000 

6 . 850.000 
385,587 

3 . 654. 000 
2,573 

29 , 152,195 


11 , 552,864 

5 , 284,275 


677,083 
2 , 888, 224 
19, 000 
1 , 926,328 
904,081 


54, 473 
14 , 638, 967 
928 , 215,000 


13 , 850,000 
332 , 046,700 
830,328 
122,666 
154, 175 
1 , 738,350 
178 , 216,500 

5 . 400.000 
39 , 458, 600 

6 . 799.000 

431.000 

7 . 300. 000 

362.000 

227. 000 


688, 000 
1 , 026,000 
13 , 932,019 
64,876 
15 , 886,647 


2 , 891 , 389,410 

217 , 899,037 


1 , 582 , 984, 284 


3 . 575.000 

2 . 802.000 
31 , 308,000 

313 , 105,847 
21 , 620,242 
8 , 682,144 
12 , 731,850 
4 , 856, 038 
6 , 704,101 
938, 624 
8 , 922, 794 
8 , 411,270 
30 , 487,424 
538,491 
158,829 
166, 918 
170 , 878,420 
2 , 830 , 365,835 
126 , 447, 000 
13 , 931,630 


1 , 565 , 604,761 
30 , 431,694 
1 , 840, 040 
2 , 874,466 
780,082 
1 , 451 , 158,500 


5 , 289,000 

19,500 

280,000 


24 , 066,000 


837,673 

3 , 809,000 


717 , 271,000 
91, 124 
863 , 647,066 


9 , 291 , 006,146 

844 , 636,831 


2 , 501 , 627, 634 

16 . 683. 000 
4 , 360, 587 

6 . 956.000 
31 , 490, 573 

375 , 430, 776 
21 , 620.242 
3 , 682, 144 
36 , 809,101 
16 , 655,274 
6 , 704, 101 
1 , G 15, 707 
11 , 927,848 
8 , 430, 270 
32 , 614,452 
1 , 442, 572 
158, 829 
220, 891 
185 , 557,993 
8 , 335 , 642,744 
126 , 447, 000 
13 , 931,630 

13 . 850.000 
1 , 897 , 651,461 

31 , 262,022 
1 , 962,706 
3 , 033,641 
2 , 518,432 
1 , 629 , 399,500 
■ 5 , 400,000 
44 , 747,600 
6 , 818, 500 

711.000 

7 . 800.000 

24 . 428.000 

227.000 
337, 673 

3 . 997.000 

1 . 296.000 

731 , 203,019 

156, 703 
879 , 882, 712 


12 , 023 , 491,633 


Geoege M. Bowees, 

Oormmssion&r-. 



REPORT ON THE PROPAGATION AND DISTRIBUTION OP 

FOOD PISHES. 


By John W. Titcomb, Assistarit in Charge. 


The division of fish culture is charged with the artificial propaga- 
tion of fishes, the rescue of fishes from overflowed lands of the Missis- 
sippi and Illinois rivers, the distribution of fish and eggs, and the 
stocking of public and private waters with suitable food and game 
fishes. 

The demand for fish is now greater than ever before. The number 
of applications received during 1903 was 4,315 — an increase of 13 per 
cent over 1902 and of 41 per cent over 1901. A large proportion of 
these applications was from anglers or sportsmen, and called for such 
fishes as the basses, trouts, and salmons. The total output of the hatch- 
eries was 1,226,057,457 fish and eggs, of which 14,381,866 were the 
species commonly classed as game, while 1,211,675,609 were those 
species which enter into the commercial fisheries of the country. 

While the same general methods of fish culture have been followed 
as heretofore, a few changes have been made in the handling of certain 
fishes. Thus at the various stations where bass are propagated, where 
heretofore all the fish have been reared for fall distribution as finger- 
lings, a large number of fish this season were distributed as ^‘baby 
fingerlings.” This term has been applied by fish culturists to fish 1 to 
3 inches long taken from the ponds in May, June, and July. It has 
been found that there is such a difference in the size of the fish in the 
early and late broods that some measures are necessary for the disposi- 
tion of the fish last hatched in order to prevent their destruction by 
the larger fish. In connection with the stripping and fertilizing of the 
eggs of the Pacific salmons, -the normal salt solution has been more 
extensively used than heretofore; and some experiments at the Clack- 
amas station have tended to indicate that a larger percentage of eggs 
can be fertilized by cutting the fish open, removing all the eggs, and 
washing them in the salt solution, than by the usual method of stripping. 

At some of the stations it has been found that eggs can at times be 
purchased from private fish culturists at less expense than they can be 
collected from wild fish. In purchasing, care is taken to secure eggs 
of fish not less than two and one-half years old, it having been proved 
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that the eggs from the second year’s stripping are preferable to those 
of younger fish. For a comparison of methods, during the past year 
the eggs from six private hatcheries were placed side by side in 
troughs at the various stations and incubated under similar conditions 
of water supply. It was found that there is a great difference in the 
quality of eggs received from different hatcheries, undoubtedly due 
to the condition of the parent fish, which at some stations may be 
crowded and overfed. Where extensive purchases of eggs are made 
the cost of transportation is an item for consideration, and in this 
connection it is noted that the nature of the material in which the eggs 
are packed has much to do with the cost of transportation. Where 
dried forest leaves are used the cost of shipment is about one-half the 
cost when sawdust is used. Dried leaves are the most desirable 
packing, but of the other materials used dried moss or shavings are 
preferable to sawdust. 

As a result of special efforts to extend the work of propagating the 
Atlantic salmon, the output was nearly three times as great as in the 
previous year, and a larger number than usual was reared as finger- 
lings and yeaxiings. 

The shad season was fairly successful, and 156,873,000 eggs were 
secured. Early in March the weather was unusually warm, causing 
the water temperature to rise, and attracting the shad to the idvers. At 
the Eden ton, N. C. , station, about the avei'age collections were obtained, 
but at the station on the Potomac Eiver the take of eggs was larger 
than ever before. A cold wave in April gi'eatly retarded and inter- 
fered with operations on the Susquehanna and Delaware rivers, and the 
results at those stations were much less than had been anticipated. 

The collection of lake trout eggs at the Grreat Lakes stations was the 
largest in the history of the Commission, the results being especially 
good on Lake Michigan, where a new station was established at Charle- 
voix. The egg collections amounted to 51,841,000, most of the eggs 
being taken during the closed season by means of tugs hired to secure 
the ripe fish, and the fry hatched from them were planted on the 
spawning grounds. Preparations were made for penning white-fish 
on an extended scale, but owing to warm weather during the spawning 
season the collections fell somewhat behind those of the previous year. 
The total number of eggs taken was 409,384,000, secured from the 
penned fish and from commercial fishermen operating in the various 
fields on Lake Erie and the Detroit Eiver. Of these the state fish 
commissions were given 63,052,000“; the remainder were hatched and 
the fry liberated in the waters from which the parent fish were 
obtained. 

As in the past, the principal work of the Commission on the Pacific 
coast during the year has been the propagation of the quinnat salmon, 
operations being conducted at 11 stations located in California, Oregon, 
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and Washington, and resulting in the collection of 47,079,000 eggs, of 
which 13,142,000 were furnished to state fish commissions. The pros- 
pects for work were very blight early in the year, the run of fish 
being unusually lai'ge and necessitating the installation of extra racks 
at some points, but owing to high water during the spawning period 
many of the fish escaped over the racks, and in some of the rivers the 
dams and buildings were carried away, thus putting an end to what 
had promised a very profitable season. Fry and fingerlings of other 
species of salmon to the number of 4,730,000 were produced for dis- 
tribution at these stations. Eggs of the white-fish, lake trout, brook 
trout, rainbow trout, black-spotted trout, and landlocked salmon were 
sent to the Clackamas station to be hatched, with a view to stocking 
the waters of the Pacific coast states, thereby saving the expense of 
transporting fish of these species from eastern stations. 

The unseasonably warm weather in March and a sudden lowering of 
the temperature early in April caused a falling off in the pike perch 
work on Lake Erie, the total collection of eggs for the Put-in-Bay 
station amounting to 325,675,000, or over a hundred million less than 
in 1902. While they were still in the green stage, 70,000,000 eggs were 
'shipped to various state commissions; the remainder were hatched 
and planted on the spawning grounds in Lake Erie. The pike perch 
work at Swanton, Vt., was also affected bj^ the unfavorable weather, 
and though it had been planned to operate on a larger scale than in 
the past, the results at this point were smaller than ever before, only 
50,000,000 eggs being secured. About 10,000,000 of these were fur- 
nished to state commissions and the fry hatched from the remaining eggs 
were distributed in the waters of Vermont and surrounding states. 

Owing to scarcity of brood fish and other causes, the cod work at 
the Massachusetts stations was unusually light, only 152,582,000 eggs 
being secured at all points. On the other hand, the conditions gov- 
erning the flatfish work were very favorable, and 328,060,000 eggs 
were taken and hatched with the usual small percentage of loss, the fry 
being distributed on the spawning grounds along the Massachusetts 
coast. At the W oods Hole station the cultivation of mackerel, sea 
bass, scup, and tautog has been resumed, and will be pushed as actively 
as practicable. There was a decided falling off in the lobster work, 
the stormy weather interfering greatly with the work in Maine, while 
nearly all of the fishing centers in Massachusetts showed a decreased 
catch. The 74,623,000 eggs obtained were hatched and the fry planted 
on the fishing grounds along the coast from Maine to Connecticut. 

One of the best of the small river fishes is the yellow perch, which 
has become comparatively scarce in some localities on account of exten- 
sile fishing and absence of protection. The cultivation of the species 
is demanded, especially on the Potomac River, and has been taken up 
at several stations incidentally to other work. The output in 1903 was 
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about 3O5OOO5OOO5 and it is expected that much larger results -will be 
obtained hereafter. 

An equally important and excellent fish is the white perch, whose 
cultivation has now become desirable and was first conducted on a 
large scale in 1903. In connection with the propagation of shad on 
Susquehanna Kiver, upward of 30,000,000 white perch fry were 
hatched and planted. 

It would appear that regular operations addressed to the propaga- 
tion of the striped bass may be practicable on Roanoke River, and 
that large numbers of this highly esteemed food and game fish may 
hereafter be produced. Experimental work at W eldon, on that stream, 
in the spring of 1903, resulted in the hatching of upward of 3,000,000 
fry, and indicated that this is probably the best site on the coast for 
collecting the eggs of this species, which up to this time has received 
very little attention from the Commission. 

SOME EESULTS OF FISH OULTUEE. 

During the year, 212 letters were addressed to applicants who had 
received fish in 1899, inquiring as to the results of the plants. Of the 
129 replies received, 86 showed that waters had been successfully 
stocked, 20 indicated failure, and 23 gave indefinite information. Inves- 
tigation of the cases where failure occurred indicated that the waters 
were unsuited to the fish applied for. It has therefore been found 
very desirable to obtain from applicants more detailed and accurate 
information than has heretofore been asked for in regard to the waters 
to be stocked, and new blanks have been prepared with this in view. 
When the description of the waters to be stocked indicates that the 
fish for which an applicant has expressed a preference is well suited to 
them, it is customary to furnish the kind desired, but the Commission 
reserves the right to determine this point and to prescribe the proper 
species. 

From correspondents in various parts of the country who have vol- 
unteered information and from others who have been asked to report 
the outcome of attempts to stock waters in which they were interested, 
the following data, showing some recent results of fish culture and fish 
acclimatization, have been obtained: 

TROUT IN COLORADO, SOUTH DAKOTA, AND MONTANA. 

Brook trout, rainbow trout, Scotch lake trout, and steelhead trout are now firmly 
established in Colorado, none of them being indigenous. The brook trout affords 
better fishing than the native black-spotted trout, and more eggs of the brook trout 
can be collected in Colorado than in any other State, where hatcheries are located, 
to which the ^ecies is native. In the Black Hills of South Dakota and adjacent 
country, where there were no brook trout twenty years ago, all of the before-named 
trouts are now caught. Very favorable reports have also come from Montana in 
regard to these and other fishes introduced in the waters of that State. 
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STEELHEAD TROUT IN THE GREAT LAKES REGION. 

The steelhead trout, introduced into the tributaries of Lake Superior, was in evi- 
dence in greater numbers last spring during the spawning season than ever before. 
The fish ascended the Lester River as far as the dam near Duluth station, passing 
over all the falls below this dam, and could be seen jumping at almost any time of 
day from about the 20th of April to the 30th of May. From 150 to 200 large steel- 
heads were caught by fishermen (worms being used as bait) on Lester River 
between the railroad bridge and the Fish Commission dam, a distance of 300 to 400 
yards, all of them being males but three or four, and weighing from to pounds. 
The females refused to take the hook during the spawning season. These fish are 
frequently caught in the nets of the commercial fishermen along the north shore. 

Under date of June 26, 1903, L. E. Baldridge, of the Duluth hatchery, reported 
that one year ago a plant of steelheads was made in Baker Lake, near Spooner, Wis., 
and that in June a specimen was brought to the station from that lake which weighed 
half a pound and was 11 inches long. 

A report from Traverse City, Mich., states that many fish locally called rainbow 
trout, but which were undoubtedly steelheads, have been caught in the streams 
below Hoxie’s Pond, near Acme; mention was made of one specimen 30 inches in 
length and weighing fully 12 pounds. 

LANDLOCKED SALMON AND TROUT IN CALIFORNIA. 

Mr. Charles A. Vogelsang, chief deputy of the California fish commission, reports 
as folio w"s: The consignment of 25,000 landlocked salmon furnished in 1899 arrived 
in rather poor condition, and the results were not as satisfactory as could be wished. 
About 17,000 of the fry were planted in Lake Tahoe, where occasional specimens 
are taken; 1,000 fry were placed in a lake in Placer County, near Cisco, in the 
Sierra Nevada Mountains, and twm or three specimens have been taken this year, the 
largest weighing about 4 pounds. It was the impression of the superintendent who 
hatehed the eggs that the loss was unusually heavy, and the surviving fry were not 
strong, but enough has been done to demonstrate that imder favorable conditions 
these fish will flourish in our mountain lakes. Loch Leven and German brown 
trout, the eggs of which were furnished by the United States Fish Commission, have 
produced good results. They w^ere planted principally in lakes, but some of the 
brown trout were placed in streams. A previous State board decided that they were 
destructive to other forms of trout life, and discontinued their further propagation. 
In Donner Lake, Loch Levens w^eighing 4 or 5 pounds are taken. Mackinaw trout 
(Gistivomer namaycash), hatched from eggs furnished by the United States Fish 
Commission, were planted in Lake Tahoe, and have done better than any other of 
the fishes introduced in those wmters. 

STRIPED BASS AND SHAD IN CALIFORNIA. 

Regarding these fish Mr. Vogelsang w’ritea: The history of our striped bass propa- 
gation is so well known that we will simply refer to it briefly by saying that 100 
small fish planted in 1879, and 350 in 1882, in the Straits of Carquinez, have developed 
so that w^e are marketing in this city about 2,000,000 pounds annually. They are 
frequently found weighing from 35 to 40 pounds, and a number of specimens have 
been brought in that reached 50 pounds. These fish were not known to the waters 
of the Pacific until introduced through the agency of the United States Fish Com- 
mission. Shad have increased so enormously that the principal dealers restrict the 
catch, and they are sometimes sold for 25 cents per box of about 75 pounds. 

F. C, im — e 
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KAINBOW TKOUT IN NORTH CAROLINA. 

The Toxaway Company, writing about the stocking of Fairfield Lake with rain- 
bow trout in 1899, states that in 1902 and 1903 fish were taken from the lake weigh- 
ing and 4| pounds. The water seems especially well adapted to these fish; they 
grow rapidly and are excellent from every standpoint-gamy, full of life, and good 
table fish. 

RAINBOW" TROUT IN PENNSYLVANIA. 

Mr. E- H. Ashcraft, of the Coudersport Bod and Gun Club, reports that rainbow 
trout are doing nicely in streams that w"ere originally filled with speckled trout. 
In the spring of 1903 one was caught w"hich w"as 22 inches long and weighed 5^ 
pounds. In 1899 he stocked tw’O ponds, one being the reservoir supplying Couders- 
port, and has been able to keep w"atch on the fish. They have growm W"ell and in 
1903 weighed 2 to pounds, and have been multiplying so that there have been 
two runs of young fish from the reservoir into the main stream supplying it. The 
large fish wall be transferred to a new" pond that is being built. 

BLACK BASS AND CRAPPIE IN NEW" JERSEY, PENNSYLVANIA, AND MASSAOHUSETl'S. 

A correspondent at Burlington wwites: The black bass sent to me have done splen- 
didly. Our state prohibits fishing in stocked -waters for a period of three years, so 
you can see they have had a good chance. The first day after the three years expired 
there were over 100 fish caught, some "weighing more than 5 pounds. The fishermen 
were greatly surprised to see that they had done so w’ell. 

An applicant for crappie lor Lake Popanoming, Pennsylvania, states that the fish 
spawned and multiplied, and that recently as many as 90, each weighing 1 pound or 
thereabouts, were taken by a single rod during some of the best days of the season. 
The fish he received w"ere divided into twm lots, one part going to Cranberry Lake, 
New Jersey, where they have done equally wrell. From some others, placed in Lake 
Hoptacong, no reports have yet been received. 

The Connecticut Eiver bet'ween the Holyoke dam and Turners Falls was stocked 
with black bass in 1898, 1899, and 1900, each consignment consisting of 200 to 300 
fish. The river at Holyoke is more than 1,000 feet Avide, and the distance between 
the two points named is about 30 miles. Most of the illegal fishing in this stretch of 
the river has been stopped, and it is reported that there has been a decided increase 
in the number of black bass from that time. 

SPOTTED CAT-FISH IN POTOMAC RIVER. 

The Potomac Fiver between Great Falls and Alexandria has been very successfully 
stocked with spotted cat-fish from the Mississippi Biver, and at present this species 
is one of the most desirable fishes caught by anglers. The largest specimens reported 
from the Potomac have weighed upward of 20 pounds. The aA^erage w"eight of those 
taken with hook and line is about 25^ to 3 pounds, and many AA^eigh 4 to 12 pounds. 
This is regarded as an excellent game species. 

OPJERATIONS OF THE STATIONS. 

The stations and substations at which fish-cultural operations wei'e 
conducted in 1903, with the persons in charge, were as follows, the 
permanent hatcheries being indicated thus and the subsidiary sta- 
tions being shown thereunder: 
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Name of station. 


In charge. 


* Green Lake, Me 

* Craig Brook, Me 

Grand Lake Stream, Me 

* Nashua, N, H 

*St. Johnshury, Vt 

Swanton, Vt 

* Gloucester, Mass 

* Woods Hole, Mass 

* Cape Vincent, N. Y 

Steamer Fish Hawk (Delaware River) 

* Battery, Md 

* Bryans Point, Md 

*Fish Lakes, D. C 

*Wytheville, Va 

* White Sulphur Springs, W. Va 

* Erwin, Tenn 

* Cold Springs, Ga 

’f' Eden ton, N . C 

Weldon, N. C 

* Put in Bay, Ohio 

*Northvillej Mich 

Detroit, Mich 

Sault Ste. Marie, Mich 

Charlevoix, Mich 

Alpena, Mich 

* Quincy, 111 

* Manchester, Iowa 

Bellevue, Iowa 

* Neosho, Mo 

*San Marcos, Tex 

* Leadville, Colo 

* Spearfish, S. D 

* Bozeman, Mont 

* Baird, Cal 

Battle Creek, Cal 

Hill Creek, Cal 

Clackamas, Oreg 

Little White Salmon, Oreg 

Big White Salmon, Oreg 

Eagle and Tanner creeks, Oreg 

Rogue River, Wash 

* Baker Lake, Wash 

Birdsview, Wash 


E. E. Race, superintendent. 

Charles G. Atkins, superintendent. 
Do. 

W. F. Hubhard, superintendent. 

E. N. Carter, sujpenntendent. 

Do. 

C. G. Corliss, superintendent. 

E. F. Locke, superintendent. 
Livingston Stone, superintendent. 
James A. Smith, commanding. 
George H. H. Moore, superintendent. 
L. G. Harron, superintendent. 

C. K. Green, superintendent. 

George A. Seagle, superintendent. 
Robert K. Robinson, superintendent. 
Alexander Jones, superintendent 

J. J. Stranahan, superintendent. 

S. G. Worth, superintendent. 

Do. 

S. W. Downing, superintendent. 
Frank N. Clark, superintendent. 

Do. 

Do. 

Do. 

Do. 

S. P. Bartlett, superintendent. 

R. S Johnson, superintendent. 

Do. 

H, D. Dean, superintendent. 

J. L. Learv, superintendent. 

E. A. Tulian, superintendent. 

D. G. Booth, superintendent. 

J. A. Henshall, superintendent. 

H. G. Lambson, superintendent. 

Do. 

Do. 

J. N. Wisner, superintendent. 
Claudius Wallich. 

George H. Tolbert. 

E. C. Greenman. 

John W.Berrian. 

Henry O’Malley, superintendent. 

Do. 


The output of the individual stations is shown in the following table; 
the figures in the notes are to be taken in addition to the regular fig- 
ures in determining the operations of each hatchery: 

Fish and eggs farmsJied for distribution by stations of the IL S. Commission of Fish and 
Fisheries during the fiscal year ending June SO, 1903. 


Source of supply. 

Species. 

Eggs. 

Fry. 

i 

Finger- 
lings, year- 
lings, and 
adults. 


Brook trout 

355.000 

125.000 

880,000 

115,137 

258,806 

353 

199 


Landlocked salmon 

Steelhead trout 

6,582 

Grand Lake Stream, Me — 
Nashua, N. H 

Scotch sea trout 

2,500 

Lake trout 

40,646 
17,114 
1, 632,273 

Gravling 


12 

304,016 
61,709 
58,885 
107, 599 
6, 640 
9,100 

1 4,200 

Atlantic salmon 


Landlocked salmon 

65,000 

Landlocked salmon 

196, 132 
476,000 

Brook trout 

35,000 

St. Johnshury, Vt.c 

Rainbow trout- 

Lake trout 


171, 695 
16, 825 
30,000 

Golden trout 


Grayling 


Hybrid trout 


1,720 

17,800 

5,650 

2,574 

35,240 

Land! ocked salmon 



Brook trout 

176,000 

900,350 


Rainbow trout 

Steelhead trout 


19, 860 
178,000 

Lake trout 


Grayling 


856 

535 

14,473 

Canadian red trout 



Landlocked salmon 




a Transferred to Craig Brook Station 125,000 brook-trout fry, and to other stations of the U. S. Fish 
Commission 60,000 landlocked-salmon eggs 

Transferred to other stations 50,000 landlocked-salmon eggs, 
c Transferred to other stations 19,000 brook-trout eggs, and to Nashua Station 165,000 brook-trout fry 
and 130 Canadian red trout. 
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Fish and eggs fiirnuhed for distribution, etc. — Continued. 


Source of supply. 

Species. 

Eggs. 

Fry. 

Pinger- 
lings, year- 
lings, and 
adults. 

Swanton, Vt. (substatioii)«.. 


11,500,000 

18, 112,203 
21,467,500 

23.493.000 
161,040, 000 

58.770.000 

63.899.000 

84.385.000 

5. 867. 000 
280,000 
281,000 

9.861.000 

920.000 

377.000 
6,443,170 

25.500.000 

4.650.000 
4,400 

8.205.000 

14. 515.000 

30.863.000 




Cod 




Plat-fish 










Plat-fish 






Scup ."1 



Mackerel 









Brook trout 



Steamer Pish Hawk 

Lake trout 






Pike perch 



Landlocked salmon 



Shad 

85, 000 
1,433, 000 
445,000 


Battery, Md.^> 

Shad 


Pish lakes, Washington, D. C 

Central Station, Washing- 
ton, D.C, 

Bryan Point, Md.c 

White perch 


Black bass 

134, 642 
G, 597 

Crappie 





17,531 

4,884 

60,881 

5,001,544 

2,500,000 

Rainbow trout 



Lake trout 



Shad 



Pike perch 



Yellow perch 

8,000,000 



257,000 

64,810,000 


Shad 

1,637,060 


Wvtheville, Va.rf 

Brook trout 

91,801 

164,926 

39,630 

7,375 

White SulphurSprings, W.Va 

Erwin, Tenn.« 

Rainbow trout 

32,000 

162,850 

Black bass 

Rofik bass 



Brook trout 


200,000 

69,000 

Rainbow trout 



Brook trout 


27,200 

81,647 

1,075 

91,545 

800 

1,400 

17,900 

61,825 

Cold Springs, Ga./ 

Rainbow trout 


141,000 

Black bass 


Black bass 



Edenton, N. C 

Strawberry bass 



Warmouth bass 



Sun-fish 



Cat-fish 



shad -- 


25.649.000 

3.125.000 

71.126.000 
491,600 

1.500.000 
105,325,000 

971,000 

80,000 

25.000 

3.300.000 

3.000 
2,000,000 

42.250.000 

4.500.000 

35.000. 000 

4.800.000 

25.000. 000 

2.385.000 

80.000. 000 

2.000 
48,313 

98.000 

6.880.000 
17, 000,000 

3,900,000 

Weldon, N.G 

Striped bass 



Put-in Bay, Ohio ft 

White-fish 

38,052,000 


Horthyille, Mich.^ 

Lake trout 


Lake herring 



Pike perch 

70,000,000 


Brook trout 


Detroit, Mich, (substation) i. 

Sault Ste. Marie, Mich, (sub- 
station) . 

Charlevoix, Mich, (substa- 
tion). 

Alpena, Mich. (substation).. 

Duluth, Minn.i 

Loch Leven trout 



Steelhead trout 



Lake trout 

5,850,000 


Landlocked salmon 


Pike perch 



Whitft-fisb 

25,275,000 


T/a,kftt,rnnt .. ... 


White-fish 



Tjakfi trout 



White-fish 



Lake trout 



White-fish 



Rainbow trout 




Steelhead trout 



Brook trout 



Tjako trout 

2,435,896 


White-fish , 


Pike perch.... 




ft Transferred to Central Station 12,787,600 yellow-perch eggs. 
h Transferred to Central Station 460,000 white-perch eggs, 
c Transferred to Central Station, Washington, D. C., 5,967,000 shad eggs. 

d Transferred to Northville Station 16,000 yearling brook rrout, and to other stations 106,000 rainbow- 
tront eggs. 

Transferred to White Sulphur Springs Station, Va., 520 brook-trout yearlings for breeders. 

. /Transferred to Erwin Station 200 cat-fish for breeders, 
ft Transferred to other stations 30,000,000 pike-perch eggs. 

Transferred to other stations 8, 685, 000 lake-trout eggs. 
t Tran-forred to other «!tations 158,365,000 white-fish eggs. 
i Transferred to other stations 9,386,320 lake-trout eggs. 
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Fish and eggs famished for distribution^ etc. — Continued. 


Source of supply. 

Species. 

Eggs. 

Fry. 

Finger- 
Imgs, year- 
lings, and 
adults. 

Quincy, 111 

Black bass 



80,870 
22,365 
4,025 
725 
5,460 
7, 995 
117,000 
1,450 
42,500 

Manchester, Iowa<^' 

Crappie 



Sun-fish 



Cat-fish 



Yellow perch 



Brook trout 


256, OOO 
259,000 
4,360 

• 

Bellevue, Iowa (substation) . 

Neosho, Mo. h 

Rainbow trout 

175,000 

Loch Leven trout 

Steelhead trout 


Lake trout 


9, 700 
7,000 

Quinnat salmon 


2, 700 
600 
13,860 

Landlocked salmon 


Rock bass 



Pike perch 


2, 600,000 

Blaclr bass 


81,030 
375, 985 
408,360 
87,480 
3,915 
15 

200, OOO 
25, OOO 
42, 968 

Crappie 



Sun-nsh 



Cat-fish 



Pike perch 



Pike * 



Buffalo-fish 



Yellow perch 



Rainbow trout 

10,000 

14,500 

1,125 

Ban Marcos, Tex 

Lake trout 

Black bass 


6, 379 
28,700 
3,000 
50,825 
2, 900 
2,500 
101,215 
225 

! 50 

! 6,460 

> 2,435 

50 

299,500 

1,653,000 

2,400 

Rock bass 




Strawberry bass 



Cat-fish 



Steelhead trout 



Quinnat salmon 



Black bass 



Leadvillo, Oj)1o. c 

Crappie 



Strawberry bass 



Rock bass 



Sun-fish 



Cat-fish 



Brook trout 

330,000 

20,000 

I 1, 546, 500 

Spearfish, S. Bak.^i 

Black-spotted trout 

Lake trout 

5, 000 
40,000 
26, OOO 

Grayling 


Rainbow trout 



Steelhead trout 


so, OOO 
4,600 

46.000 

87.000 

Landlocked salmon 



Brook trout 

90,000 

552.500 ^ 
44,000 

146. 500 

Bozeman, Mont, r 

Rainbow trout 

Loch Leven trout 


Black-spotted trout 


636.000 
28,600 

17.500 

97.500 

845.000 
14,000 

Rainbow trout 



Baird, Cal. f 

Steelhead trout 



Brook trout 



Black-spotted trout 


120,000 

Lake trout 


Grayling 

445,000 

887.000 

600.000 
1,618,066 

White-fish 


Quinnat salmon 1 

1,065,477 

5,684,300 

3,880,000 


Battle Creek, Gal. (substa- 
tion) y 

Mill Creek, Cal. (substa- 
tion ).7i 

Clackamas, Oreg 

Quinnat salmon * 


Quinnat salmon 



Brook trout 

60,600 

7,500 

8,364 

Little White Salmon, Wash, 
(.substation). 

Rainbow trout I 


Steelhead trout ■ 


62,033 

Lake trout 


11,500 
3, 663,760 
274,040 
12,077,340 

Quinnat salmon 1 

3, 006,400 

250 

White-fish 

Quinnat salmon 







a Transferred to other stations 315,000 rainbow-trout eggs. 
h Transferred to other stations 279,600 rainbow-trout eggs. 

c Transferred to other stations 400,000 brook-trout eggs and 10,000 rainbow-trout eggs. 
d Transferred to other stations 100,000 brook-trout eggs and 10,000 Loch Leven trout eggs. 
« Transferred to other stations 200,000 grayling eggs and 20,000 black-spotted trout eggs. 
f There were also used for experimental purposes 5,000 quinnat-salmon eggs. 

S' There were also used for experimental purposes 21,000 quinnat-salmon eggs. 
Transferred to other stations from Mill Creek 520,000 quinnat-salmon eggs. 
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Fish and eggs furnished for distribution, etc. — Continued. 


Source of supply. 

Species. 

Eggs. 

Ery. 

Finger- 
lings, year- 
lings, and 
adults. 

Big White Salmon, Wash, 
(substation). a 

Rogue River, Oreg. (substa- 
tion 

Baker Lake, Wash.c 

Quinnat salmon * 


4,696,690 

1,790,100 


Quinnat salmon 

Silver salmon 

1,878,000 

680,800 


Black-spotted trout 

80,900 

262,700 

8,731,789 

81,812 

440,000 


Steelhead trout 



Bluebaek salmon 




Silver salmon 



Steelhead trout 

80,000 

223,816 


a Stations at Tanner and Eagle creeks were operated as auxiliaries of the Little and Big White 
Salmon stations. 

6 Transferred to Duluth Station 50,000 steelhead-trout eggs from Rogue River, 
f Transferred to other stations S50,000 steelhead-trout eggs. 


DETAILS OF DISTRIBUTION. 

In the following table all plants of fish and allotments of eggs are 
shown by species and waters, the states being given in alphabetical 
order: 


Species and disposition. 

Eggs. 

Fry. 

Fingerlings, 
yearlings, 
and adults. 

Shad: 

State Fish Commission, Deep River, Conn 


1 

2.659.000 

2.500.000 

850.000 

3.050.000 

1 150,000 

150.000 
i 400,000 

400.000 
' 150,000 

400.000 
701,649 
804, 930 

1,162,800 
387,600 
[ 387,600 

8.517.000 

4.512.000 

3.406.000 

3.655.000 

6.718.000 
504,465 

395.000 
! 225,000 

750.000 
! 750, 000 

890.000 
400,500 

690.000 

859. 000 

908.000 

850.000 

200.000 
188,000 


Nanticoke River, Seaford, Del 1 



Indian River, Hillsboro, Del 



Brandywine Creek, Wilmington, Del 



Smyrna Creek, Clayton, DeT. 



Leipsic Creek, Cheswold, Del 



St. Jones Creek, Dover, Del 



Hurderkill Creek, Felton, Del 



Murderkill Creekj Ellendale, Del 



Mispillion Creek, "Milford, Del 



Anaeostia River, Bennings, D. G 



Potomac River, Aqueduct Bridge, D. C 



Savannah River, Augusta, Ga T..’. 



Ogeechee River, Millen, Ga 


1 

Ocmulgee River, Macoii, Ga 



Potomac River, off Bryan Point, Md 



. Pamunkey Creek, Md 



Swan Creek, Md 



Broad Creek, Md 



Piseatawav Creek, Md 



Point of Rocks, Md 



Gunpowder River, Gunpowder Station, Md 



Northeast River, Carpenter Point, Md 



Charlestown, Md 



Susquehanna Riveij Garrett Island, Md 



Bush River, Bush River Station, Md 



Patuxent River, Laurel, Md 



Patapsco River, Relay, Md 



Elk Creek, Elkton, Md 



Swan (3reek, Swan Creek, Md 



Chesapeake Bay, off Battery Station, Md 



Eastern Flats, Md 



Susquehanna River, Port Deposit, Md 



State Pish Commksion, Druid Hili Park, Md 

1,028,000 

105,000 


P, S. Preize, Baltimore, Md ! 



State Fish Commission, South Hanson, Mass 

1.350.000 
450,000 

5.056.000 

450.000 

862.000 

487. 000 

450.000 


South River, Old Bridge, N. J : ; . . 



Delaware River, Howells Cove, N. J 

85,000 


Lambertville, N. J 


Washingtons Grossing, N. J 



off Benretts Fishery, N, J,,., 



Salem Creek, Salem, N. J 



New York Aquarium, Battery Park, N. Y 

1,337,000 


Trent River, Polloksville, N. C 

589.000 

900.000 
1,209,000 

935.000 

500.000 


Nense River, Newbern, N.C 



Pamlico River, Washington, N. C 



Cape Fear River, Wilmington, N, C 



Fayetteville, N. C 
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Details of distrihution — Continued. 


Species and disposition. 

I 

Eggs 

Fry. 

Fingerlings, 
yearlings, 
and adults. 

/S/wd— Continued. 


987.000 

600.000 

1.643.000 
802,000 

715.000 

600.000 

400. 000 

689.000 

7.105.000 

2.127.000 

1.241.000 

3.629.000 

370.000 

450.000 

450.000 
1,874,250 

624,750 

387.000 
258,400 

1,000,000 

1,000,000 

449.000 

6.337.000 

9.380.000 

4.925.000 

5.950.000 

474.000 

450.000 

1.235.000 

500. 000 


Six Runs River, Chnlon, N. C 









Roanoke River, Plymouth, N. C . 






Perquimans River, Hertford, N. C 






Salnion Creek, Avoea, N. C 









Edenton Bay, Cherry Point, N. C 




Susquehanna River, Fites Eddy, Pa,- - - 



Delaware River, Yardlev, Pa. 






Pedoe River,' Pedee, S. C 






Broad River, Blacksburg, S. C..' 






Trinity River, Riverside, Tex 









Rollick Crook, Va 






Dove Creek, Ya 



Blackwatcr River, Franklin, Va 



Naiiseinond River, Suffolk, Va 












2,555,000 

117,862, 544 


Sinped bass: 

Roanoke River, Weldon, N. C 



3,125,000 


Qainnat salmon: 

Mammoth Spring, Mammoth Spring, Ark 





100 

MnClond River, Raird, Cal 


1,087,495 
360,000 
130,571 
40, 000 

Pitt Riyer, Fdtt River Ferry, Ca.l - 



Baird , Cal 



Salt Creek, Salt Creek Bridge, Cal 



R. D- Hume San Francisco, Cal 

1,378,000 

7,455,477 

600,000 

2,080,300 


State Fish Commission, Sisson, Cal 



Baird, Cal 



Eel River, Cal 



Lake Okoboji, Spirit Lake, Iowa 


2,700 

Clear Tjn.ke, Clear Tjake Towa, - 


7,000 

Bine Lodge Springs, Bourbon, Mo 


400 

2,000 

Lake Hahatonka, Lake Haha tonka, Mo 



Oregon Fish Commission, Salem, Orog 

2,000,000 

1,006,400 


Clide, Oreg.. 



Spring Brn.nch, Clackamas Or^g 

! 169,360 

1 1,790,100 

100,000 
■ 3,604,410 

7,886,840 

336.000 
1,470,000 

300.000 
2,810,690 

3, 890, 500 


Rogue River Trail, Orog. . 

500,000 


PTood River, Hood River, Oreg 


Clackamas River, Clackamas, Oreg 


250 

Columbia, River, Viento, Oreg 


Big White Salmon River, TTuderwood, Wash 



Columbia River, Underwood, Wash 



Collins, Wash - 



Spring Branch, Underwood, Wash 



Little White Salmon River, Little White Salmon Station, 
Wash 



Tasmania, Fish Commission Hoba.rt, Tasmania, 

494,000 


Total 



15,514,177 1 

23, 852, 956 

5,450 

Aflantie salmon: 

A^piarium, Zoological Park, D. C 



100 

69,120 

44,248 

94,250 

91,500 

Pleasant River, Brownville, Me 


491,000 

West Branch Mattawamkeag River, Oakfield, Me 


Fa.stBra.nch Ma.tta wa.mkeag R.iver, Oakfield, Me 



East Branch Pehobscot River, Grindstone, Me 



Hart Pond, East Orland, Me 


2, 613 
241,416 
145,380 

448.000 

254.000 

4,296 

Ala.mqn,sook Tiske, Oakfield, Me . 


Teddy Pond Orland Me . 



Matt'S, W^’eikeag Tiake Oakfield Me - - 



Penobscot. Riyer, Crindstone, Me . 



Mevr York Aquarium, Ra.ttery Pa.rk, N, Y 


ioo 

Total - 




1,682,409 

303,614 
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Details of didrihviion — Continued. 


Species and disposition. 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


Landlocked salmon: 

Twin Lakes, Twin Lakes, Colo 

State Fish Commission, Windsor Locks, Conn 

Zoological Park Aquarium, Zoological Park, D. C 

lish. Pond, Jackman, Me 

Molasses Pond, Franklin, Me 

Sebec Lake, Foxcroft, Me 

Great Pond, Belgrade, Me 

Long f*ond, Ellsworth, Me 

Blunt Pond, Ellsworth, Me 

Tunk Pond, Tunk Pond, Me 

Branch Mill Pond, Palermo, Me 

Phillips Lake, Dedham, Me 

Morrison Ponds, Dedham, Me 

China Lake, East Vassalboro, Me 

Swan Lake, Belfast, Me 

Canaan Lake, Camden, Me 

Upper Dobsis Lake, Winn, Me 

Lily and Spectacle ponds, Shirley, Me 

Long Pond, Bar Harbor, Me 

Quantabaeook Pond, Searsmont, Me 

Moosehead Lake, Greenville, Me 

Lawyer Pond, Greenville, Me 

Clearwater Pond, Farmington, Me 

■Varnum Pond, Farmington, Me 

Big Island Pond, Farmington, Me 

Unity Pond, Unity, Me 

Eangeley Lake, Bangeley, Me 

Gull Pond, Rangeley, Me 

Pemaquid Ponds, Damariscotta, Me 

Jackson Pond, Bingham, Me 

Alford Lake, Rockland, Me 

Boyden Lake, Eastport, Me 

Clearwater Lake, Allens Mills, Me 

South Lake, Warren, Me 

Lake St. George, Liberty, Me 

Cobbosseecontee Lake, Winthrop, Me 

Moose and Morrill ponds, Hartland, Me 

Hobbs Pond, Hope, Me 

Lovell Pond, Fryeburg, Me 

Spring Lake, Stratton, Me 

Mooselucmaguntic Lake, Oquossoc, Me 

Sandy Pond, Freedom, Me 

Lake Thompson, Oxford, Me 

Spruce Lake, Cherryfield, Me 

Pierce Pond, Madison, Me 

Wilson Lake, Wilton, Me 

Lake George, Skowhegan, Me 

Otter Ponds, The Forks, Me 

Lake Sebasticook, Newport, Me 

Little Pond, Franklin, Me 

Donnels Pond,_ Franklin, Me 

Chase Pond, Bingham, Me 

Howard Pond, Hanover, Me 

Holeb Pond, Holeb, Me 

Woods Pond, Blue Hill, Me 

Lake Anasagunticook, Canton, Me 

Sebago Lake, Sebago Lake, Me 

Randall Pond. Brooks, Me 

Passagasawaukee Lake, South Brooks, Me 

Duck Lake, Winn, Me 

Sweets Pond, New Vineyard, Me 

Hancock Pond, North Anson, Me 

Weld Pond, Berry Mills, Me 

Mirror Lake, West Rockport, Me 

Tributary of Sebago Lake, Mattacks Station, Me. . 

Pillsbury Pond, Newport, Me 

Bee Pond, Bethel, Me. . 

Messalonskee Lake, Oakland, Me. 

Toddy Pond, East Orland, Me 

Craig Pond, East Orland, Me 

Patten Pond, Orland, Me 

Green Lake, Otis, Me 

Branch Pond, Dedham, Me 

Portage Lake, Portage Lake, Me 

Patten Pond, Ellsworth, Me 

Sysladobais Lake, Grand Lake Stream, Me. 

Grand Lake Stream, Washington County, Me 

Long Lake, Harrison, Me 

Long Pond, Great Pond, Me 

Toddy Pond, Surry, Me 

Williams Pond, Bueksport, Me 

State Fish Commission, Greenville Junction, Me. . 
Paimachenee Club, Camp Caribou, Me. 


10,000 


8,005 

188,117 


80,000 

20,000 


4,500 


100 

1,000 

1,000 

2,000 

3.000 

2.000 

4.000 

12.500 

1.000 
6,310 
1,500 

1.500 

2,000 

2.500 

1,000 

1.500 
1,000 
1,000 

7.000 

1.000 

4.000 

2.000 
2,000 

4.000 

3.000 

2.000 
2,000 
1,000 
2,000 
1,000 
2,000 
1,000 

3.000 

13.000 

1.500 
1,250 

2.000 
1,000 

10.000 
1,000 
1,000 
1,000 
2,000 
1,200 
1,000 
4,600 
1,000 
1,000 

3.500 
1,000 
1,000 

1.500 

21,000 

1,000 

29,300 

3.000 

2.000 
1,000 
1,000 
1,000 
1,000 
1,000 
2,000 
1,000 
1,000 
1,506 

19,250 

2,008 

6,030 

40.500 
12,960 

12.500 
2,000 
8,005 

60,830 

7,000 

1,996 

5,246 

4,160 
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Details of distribution — Continued. 


Species and disposition. 

Eggs. 

Fry. 

Fingerlings, 
yearlings, 
and adults. 

Landlocked salmon — Continued. 

Megantic Fishing and Game Club, Portland, Me 

20,000 



Silver Lake, Wilmington, Mass. 


700 

City Keservbir, Worcester, Mass 



700 

State Fish Cordmission, Wilkmsonville, Mass 

20,000 

5,000 


Tehanto Club, Wenaumet, Mass 



Big Blue Lake, Muskegon', Mich 


600 

State Fish Commission7 Paris, Mich 

20,000 


Pleasant Pond, New London, N. H 


1,400 

7,598 

1,000 

1,000 

1,000 

1,000 

Lake Sunapec, New London, N. H 



Penacook Lake, Concord, N. H . 



Merry Meeting Pond, New Burnham, N. H 



Lake'Winnepeckct, Warner, N. H 



Stinson Lake, Rumney, N. H 



Spofford Lake, Chesterfield, N. H 



1,000 

1,400 

2,000 

1,000 

1,000 

I^ewfoundland Lake, Bristol, N. H 



Lake Tarleton, Pike Station, N. H 



Connecticut Lake, Polebrook, N. H 



Ban Hole Pond, Moultonville, N. H 



State Pish Comrnission, Plymouth, N.H 

10,000 



10 ', 000 



Lake Mahopac, Lake Mahopac, N.Y 


500 

New York Aquarium, Battelry Park, N. Y 



100 



4,300 


5,000 

5,000 

5,000 


C H. Wilson,' Glens Falls, N. Y 



Toxaway Club, Brevard, N. C 




3, 000 



10,000 


Little Averill Pond, Avorill, Vt 


2,000 

1.500 

2.500 
1,000 
1,000 
8,373 
1,800 

Long Pond, Westmbre, Vt. 






West Burke, Vt 



Long Pond, West Burke, Vt : 






Lalce Dunmore, Salisbury, Vt 




10,000 





Total 

180,000 

203, 422 

415,321 


Silver salmon: 

Pogoe Rivf'L Trfl.il, Oreg . . 

680,800 



ptftgit P.iyer, Paker Tvfl.ke, Wssh 

81, 812 





Bluehack salmon: 

PakoT TAk<^ Pa.ker Tifl.kp W^'sh . 


3, 731, 789 





Steelhead trout 

St Vrain River, Lyons, Colo 



14.000 

15.000 
8,000 

20.000 
20,000 

2,500 

Platte River between Grant and Platte Canyon, Colo 



Lake Coeur d’Alene, Coeur d’Alene, Idaho 



Glpfl.r Tjfl.ke, rHeaT Tjake, Town, 



Shell Rock River, Mason Citv, Iowa 



Spirit Lake, Spirit Lake Iowa - 



pAfld Piypi' Orlflnd Me 


5,582 

^lai’T^oopook T.fl.ke Fast Orln.nd Mo 


353 

Pig pt.nrgeon Piyor Tndifl.n R.ivor Mioh 


24,800 

23,313 

IiAsitff'r pTyor Pnlnth, Minn 



Penn Mill Pond , Tjobflnon Mo. . .. 


2,500 

400 

Pine Tndge Sprmgs Ponrhon Mo 



Fish Pond, TOite Hall, Mont 



1,500 

ANoloi". T/fl.ke, Alder, Mont ... 



2,000 

Tort) Grpek Mopida, Mont 



2,500 

Ppnflp.nok T Jake, Concord N.H 



5,240 

TiSko Hiawafbfl. ftykeston N Bek 


9,000 

100, 000 

162,700 

Rop-pp Riyi^r Trfl.il Oreg . 



Rognp Piypr Ovpg . . 



Clfl.tskfi.nie Piyer Oregon City Oreg 


37,033 

TTfe Vi Commission Lflke City Tltiih 

26,066 


Willongbby Tjfl.ke, Westmore Vt 


15.000 

10.000 

Newark Pond Newark, Vt 



Crystal Tjfl.ke, Pflrton, Vt . . 


9, 860 

5,000 

BinTns Prook Symnlon Vt r 


10,000 

Green Tjfl.ke, Sen.ttle, Wasb . 


’ 28,200 

Phinney Creek Birdsview, Wash 


80 , 000 

70,000 

Quartz Creek, Birdsview Wash 


33,815 

Ora, ndjr Creek pirdsy^ew Ws.sb . 


360 , 000 
15,000 

120,000 

Cbristfc Tigkc {Spooner Wis 


H G Pierce Lake N'^bagirnaine Wis 

20,006 

20,000 

20,000 


j c Cable Posier Wyc .. - 



J B Feilding Upp'^r BowniTig Nortii AV-iie^j 






Total . . . . 

80,000 

800,265 

413,041 
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Details of distribution — Continued. 


Species and disposition. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


loch Leven trout: 

Sheffield Creek, South Bend, Ind 

Spring Branch, Forestville, Iowa 

Norris Creek, Spring Lake, Mich 

Boardman Lake, Traverse City, Mich 

Big Sturgeon Kiver, Indian River, Mich 

Mill Creek, Mill Creek, Mich 

Hayes Creek, Mill Creek, Mich 

Upper Bear Creek, Mill Creek, Mich 

Egypt Creek, Mill Creek, Mich 

Rapid Creek, Rapid City, S. Dak 

Lime Creek, Rapid City, S. Dak 

Sickler Pond, Rapid City, S. Dak 

Fish Pond, Sturgis, S. Dak 

Watercress Creek, Spearfish, S. Dak 

Franklin and Watercress creeks, near Speartisli, S. Dak — 

Crow Creek, near Spearfish, S. Dak 

Spearhsh Creek, Spearfish, B. Dak 

Trout Pond, Spearfish, S. Dak 

Little Elk Creek, Piedmont, S. Dak 

Little Rapid Creek, Rochford, S, Dak 

Squaw Creek, Maurice, S. Dak 

Elk Creek, Roubaix, S. Dak 

Little Spearfish Creek, Spearfish Falls, S. Dak 

East Fork of Spearfish Crook, Engelwood, S. Dak 

Tributary of Firehole River, Yellowstone Park, Wyo ' 


4,360 


25,000 1 

25.000 I 

10.000 
10,000 
10,000 

15.000 
7,500 

7.500 

10.000 

5,000 

6.500 

5. 000 

10,000 

8.000 
5,000 
5,000 
5,000 

25.000 

10.000 
5, 000 
0,500 


Total 


223,360 


400 


500 

500 


1,400 


Rai'nhoio tmif: 

Blaekwater Creek, Jasper, Ala 

Desoto River, Valley Head, Ala... 
Curtis Mill Pond, Haleysville, Ala 

Spring Lake, Springville, Ala 

Walnut Creek Pond, Prescott, Ariz 


West Beaver Creek, Jerome, Ariz 

Oak Creek, Jerome, Ariz 

Clear Creek, Jerome, Ariz 

Fish Pond, Prescott, Ariz 

Silver Lake, Hiawasse, Ark 

Spring Lake, Rogers, Ark 

Clear Lake, England Station, Ark 

Mammoth Spring, Mammoth Spring, Ark 

Fish Lake, Mornllton, Ark 

Davidson’s Trout Pond, Fayetteville, Ark 

Clear Creek, Fayetteville, Ark 

Mountain Fork Creek, Hatfield, Ark 

Monte Ne Lake, Rogers, Ark 

Cimarron River, Cimarron, Colo 

Shadeland Lake, Eaatonville, Colo 

Fish Pond, Montrose, Colo 

Saguache Creek, Villa Grove, Colo 

Trout Lake, Las Animas, Colo 

Ridgway Ponds, Sahda, Colo 

Connecticut Fish Commission, Windsor Locks, Conn 

Pemberton Branch, Ellendale, Del 

Trout Pond, Zoological Park, D. C 

McCleskey Lake, Gainesville, Ga 

Trout Pond, Turnersville, Ga 

Bridge Creek, Turnersville, Ga 

Devils Den Creek, Turnersville, Ga 

Moore Creek, Turnersville, Ga 

Wheeler Creek, Turnersville, Ga 

Spring Branch, Turnersville, Ga 

Davidson Creek, Turnersville, Ga 

Flat Creek. Turnersville, Ga 

Glade Creek, Turnersville, Ga 

Small stream, Turnersville, Ga 

Branch of Shoal Creek, Clarksville, Ga 

Shoal Creek, Clarksville, Ga 

Fish Pond, Ellijay, Ga 

Fish Pond, Dalton, Ga 

Fish Pond, Tate, Ga 

Portueuf River, Pocatello, Idaho 

Spring Lake, Joliet, 111 

Fish Pond, Gilmore, 111 

Honey Creek, Ardmore, Ind. T 

Haskell Spring, Fort Dodge, Iowa 

Bloody Run, McGregor, Iowa 

Volga River, Fayette, Iowa 

Upper Iowa River, Decorah, Iowa 

Turkey River, Cresco, Iowa 


2,000 
1,000 
8,000 
1, 000 


26, 000 


20,000 


10, 000 

40,000 


1,000 
1,500 
600 
800 
300 
200 
200 
200 
300 
600 
1,000 
500 
5, 000 
300 


400 

400 

300 

300 

500 


800 

112 

800 

500 

800 

500 

600 

500 

600 

500 

500 

800 

500 

1,500 

1.500 
100 
500 

1,000 

2.500 

1,000 

500 

400 

1,000 

200 

10,000 

10,000 

10,000 



KEPOltt OP OOMMISSIONEE OF FISH AND FISEEEIES. 43 


Details of distribution — Continued. 


Species and disposition- 

Eggs. 

Pry. 

Fingerlings, 
yearlings, 
and adults. 

Ramhow irowi— Continued. 

Red Cedar River, Charles City, Iowa 



10, 000 

Shell Roek River. Nnra Snrinffk. Town 



lOi 000 
10, 000 
9,500 
9,500 
2,000 
3, 000 

Wapsipinicon River, Ionia, ld\va ! 




Little Sioux River, Spencer, Iowa ' 


Bear Creek, Lansnig^ Iowa ' 


Village Creek, Laninng, Iowa i 


Maquoketa River, Forestville, Iowa I 

40, 000 
24, OOO 

13,000 

4,000 

Bear Creek, Edgewood, Iowa 

20,000 
29, 950 




29i 900 

30. 000 

80. 000 
r>, OOO 




ibes Moines River, Algona, Iowa > 





400 



500 



400 



400 



600 



800 



1,200 

500 





000 



500 




1,000 




000 




liOOO 

800 







800 




500 




1,100 


G,000 
1,000 
50, 000 










2,000 

600 




2, 000 


500 



1,500 

1,000 

500 







1 2,000 
2, 000 





2,000 



2,000 



1,375 

1,000 

600 










500 




500 




500 



500 



500 



625 



1,000 



2,000 

200 







300 




1, 630 
238 






1,000 

1,425 





10,000 




2,000 

2,000 

1,500 

3,000 













2,400 

2,500 

5.000 

3.000 
2,500 

1.000 

















50,000 




640 




2,994 

800 







400 




800 

Alamo Lake, iiamo Gordo, N. Hex 



1, 100 
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Details of distribution — Continued. 


Species and disposition. 

Eggs. 

Fry. 

Fingerlings, 
yearlings, 
and adults. 

Rainbmv Continued. 



800 




400 




1,000 

400 







600 




500 




470 


14,000 




1,725 

2,275 

485 

■RUr Ri v^r ’Elkpark, N. C 



15, 000 




1 

700 


1 

696 

Clear Creek, Marion, N. C - 

i 

696 

Big Buck Creek, Marion, N.C 

1 

435 




436 



* 

435 

Tnttle Buck Creek, Marion, N. G 



436 

Buck Creek, Marion, N. C 



435 

Sams Creek, Marion, N. C 



696 

Watauga River, St. Jude, N. G - 



600 

Trout Lake, Lenoir, N. C 



435 

Trout Pond, Mornsville, N. C 



800 

Clear Greek, Davidson River, N. C 



500 

Spring stream, Sanford, N.C 



150 

Icings" Pond, Pavetteville, N.C 



250 

McKennon Pond, Fayetteville, N C 



600 

Hyborta Creek, Pavetteville, N, C 



125 

Hollv Oaks reservoir, Fayetteville, N.C 



125 

Canoe Creek, Morganton, N. C i 



436 

Pork of Catawba River, IVIorgaiiton, N. C 




486 

Irish Creek, Morgantoii, N. C 



435 

Fox Camp Creek7 Morganton, N. C 



435 

Upper Joiins River, Morganton, N. C 



485 

Hunter Creek, Huiitadale, N. c’ 



1,200 

1,000 

Cane River, Green Mountain, N. C 



Prices Creek, Cane River, N.C 



500 

Arranman Lake, Manchester, N.C 



500 

Spring Pond, Smithfleld, N.C 



500 

Trout Run, Marion, N. C 



500 

Pond on hospital grounds, Raleigh, N. C 



200 

Tar River, Mill Pond, Louisburg, N. C 



375 

Sandy Creek, Louisburg, N. C 



125 

Trout Pond, Southern Pines, N.C 



950 

Big Creek, Haywood County, N. C 



2,000 

500 

Niesson Park Pond, Winston-Salem, N. C 



iHsh Pond, Guthrie, Okla , 



500 

Ptsh Pond, Woodward, Okla 



1,200 

Toms Creek, Fairfield, Pa 



1,000 

Middle Creek, Fairfield, Pa 



1, 000 

Marsh Creek, McKnightstown, Pa 



1 600 

Little Marsh Creek, Orrtanna, Pa 



' 600 

Rogue Harbor Brook, Westover, Pa 



500 

Kitchen Creek, Wilkesbarre, Pa 



800 

Pine Creek, Wilkesbarre, Pa 



800 

Huntingdon Creek, Wilkesbarre, Pa 



800 

Letort Spring, Carlisle, Pa 



1,000 

200 

Bony Brook, Carlisle, Pa 



Mountain streams, Foxburg, Pa .. 



800 

Red Run, Waynesboro, Pa 


1 

500 

Dutchman Run, Laporte, Pa 



500 

Pole Bridge Run, Laporte, Pa 



600 

Big Run, Sonestown, Pa 



600 

EIk River, Nordmont, Pa 



600 

Bear Creek and Tenmile Run, Wilkesbarre, Pa 



800 

Mill Creek, Wilkesbarre, Pa. 



500 

Shades Creek, WilkesbarrejPa 



600 

Ranshes Creek, Hamburg, Pa 



800 

Bachman Creek, Lebanon, Pa 



600 

Hammer Creek, Lebanon, Pa .'s 



1,200 

800 

Fink Creek, Lebanon, Pa 



Blue Mountain Stream, Hamburg, Pa 



600 

Loyalhannah Creek, Ligonier, Pa 



800 

Hunter Run, Nordmont, Pa 



800 

Bear Run, Bear Run, Pa 

1 ’ . . 1 . 

2,600 

600 

Big Roaring Creek, Catawissa, Pa 



Spring Run, Mereersburg, Pa 



800 

Big Creek, Frackville, Pa 



400 

Rattle Run, Frackville, Pa 



400 

500 

500 

Trout Pond, Shadesgap, Pa 



Tumbling Run, Pottsville, Pa 
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Details of distribution — Continued. 


Species and disposition. 


Rainbow front — Continued, 

Tributary oi Twelvemile Creek, Lexington, S. C 

Matthews Creek, Greenville, S. C 

Little Rapid Creek, Dumont, S. Dak 

Di'er Creek and Ponds, Pactola, S. Dak 

Private Pond, Spearfish, S. Dak 

Rapid Creek, Rapid City, S. Dak 

Beaver Creek, Buffalo Gap, S. Dak. 

Iron Creek, Hill City, S. Dak 

Castle Creek, Rochford, S. Dak 

Little Rapid Creek, Nahant, S. Dak 

Cascade Greek, Cavscade, S. Dak 

Franklin and Watercress creeks, near Spearfish, S. Dak . 

Spearfish Creek, Spearfish, S. Dak 

South Indian Creek, Flagpond, Tenn 

Trout ponds, Flagpond, Tenn 

Rice Creek, Flagpond, Tenn 

Stamp Fork Creek, Flagpond, Tenn 

Fish Ponds, Kittyton, Tenn 

Tributary Duck River, Manchester, Tenn 

Flint River, Fayetteville, Tenn 

Fish Pond, Kenton, Tenn 

Baker and Lost creeks. Reliance, Tenn 

Trout Pond, Tazewell, Tenn 

Carrs Lake, Tazewell, Tenn 

Blue Hole Lake, Tazewell, Tenn 

Stone River, Murfreesboro, Tenn 

Talors Creek, Louisville, Tenn 

Mountain Stream, Rogersville, Tenn 

Fish Pond, Butler, Tenn 

King Creek, Rockwood, Tenn 

Patterson Creek, Rutledge, Tenn 

Richland Creek, Rutledge, Tenn 

Waterville Pond, Cleveland, Tenn 

Paint and Caney creeks, Greenville, Tenn 

Fish Pond, Morristown, Tenn 

Two Springs Lake, Newport, Tenn 

Spring Branch fishery, Tenn 

Fish Pond, Mason, Tenn 

Thomas and Red Fork creeks. Limestone Cove, Tenn . . 

Laurel and Shell creeks, Shellcreek, Tenn 

Sinking and Cedar creeks, Bristol, Tenn 

Field Greek, Bristol, Tenn 

Goose Greek, Bristol, Tenn 

Fish Pond, Petersburg, Tenn 

Caney Fork River, Caney Fork, Tenn 

North Forks of Roans Creek, Mountain City, Tenn 

Trout Pond, Waverly, Tenn 

Barber Fish Pond, Gallatin, Tenn 

Piney River, Nunnelly, Tenn 

Trout Pond, Medina, Tenn 

Hiawassee River, Appalachia, Tenn 

Poal Creek, Buckeye, Tenn 

Dicks Creek, Unicoi County, Tenn 

Rock Creek, Unicoi County, Tenn 

Martins Creek, Unicoi County, Tenn 

Indian Creek, Erwin, Tenn 

Thoma.s Creek, Unicoi, Tenn 

Paint and Horse creeks, Greenville, Tenn 

Mill Creek, Mountain City, Tenn 

Middle Fork of Roan Creek, Mountain City, Tenn 

North Fork of Roan Creek, Shounds, Tenn 

South Fork of Roan Creek, Shounds, Tenn 

Mountain Spring Lake, Cleveland, Tenn 

Ball and Sycamore creeks, Lone Mountain, Tenn 

Cove Creek, Buckeye, Tenn — 

Tributary of Doe River, Elizabethton, Tenn 

Fish Pond, Comanche, Tex 

W. M. Tillman, Salt Lake City, Utah 

Beaver Pond, Proctor, Vt 

Paddy Greek, Capon Roads, Va 

Trout brook, Glasgow, Va 

Spring Pond, White Post, Va 

Trout Pond, Hanover, Va 

Little Fort Run, Woodstock, Va 

Trout Pond, Wise, Va 

Trout Pond, Emporia, Va 

Cedar Crei k, Natural Bridge, Va 

'I rout Pond, near Richmond, Va 

tlccdwaters of Rappahannock River, Flint Hill, Va.... 

Darbs (’reek, Winchester, Va 

Spears Pond, MidlpthiaUf Va ^ - . 


Eggs. 


Fry. 


Fmgerlinga, 
yearlings, 
and adults. 


10,000 i 


10,000 ' 
9,000 I 
7,500 


25,000 


15. 000 
6, OOO 
9, 900 

20, OOO 
19, 450 
9,900 
9,500 

14.000 
9,000 

10.000 


6,300 


800 

1,000 

15,000 

1,500 

1.500 

2.500 

5.000 

2.000 
2,000 
2,000 


1.300 

3.400 
1,200 
1,200 
1,200 

500 

1,500 

500 

250 

300 

500 

300 

500 

500 

1,000 

300 

500 

500 

500 

300 

1,000 

435 

436 
3,172 

SOO 

1,200 

1,200 

4.300 
4,300 

2.400 
500 

3,100 

500 

300 

300 

1,000 

1,000 

560 

500 

2,000 

2,000 

2,000 

2,000 


500 


2,557 

800 

600 

400 

300 

800 

600 

300 

500 

300 

800 

600 

309 
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Detnih of on— Continued. 


Species and disposition. 


Eggs. 


Fry. 


Hmnhow trout— Continued. 

Difficult Creek, Bedford Citv, Va 

Tumbling Creek, Saltville, Va 

Leatherwood Pond, Axton, Va 

Fork of Clinch River, Tazewell, Va 

Headwaters of Clinch River, Tazewell, Va 

Clear Fork of Clinch River, Tazewell, Va 

Fish Pond, Proffit, Va 

Mill Creek, Grant, Va 

Fox Creek, Grant, Va 

Dry River, Harrisonburg, Va 

Fish Lake, Harrisonburg, Va 

Fish Pond, Snake Greek, Va ' 

Crab Creek, Vickers, Va ' 

Shenandoah Pond, Lofton, Va 

Willow Grove Pond, Roanoke, Va 

Clinch River, Richlands, Va ! 

Powells River, Appalachia, Va ! 

Sinking Creek, Eggleston, Va 

Mountain Lake, Eggleston, Va ' 

Tributary of Holston River, Marion, Va 

Little River, Ea«t Radford, Va 

Tinkers Creek, Hollins, Va 

Tributary of Smith River, Vesuvius, Va 

Stuarts Draft, Va 

Baker Spring Pond, Waynesboro, Va 

Tub River, Shenandoah, Va 

Water Branch, Ingham, Va 

Hawkbill Creek, Luray, Va 

Mountain Brook, Luray, Va 

Trout Run, Boyc|s, Va 

Woods Pond, Richmond, Va 

Edgeinerc Lake, Richmond. Va 

Snake Den Creek, Hunters, Va 

Leatherwood Creek, Burnt Chimneys, Va 

Tate Run, Wytheville, Va 

Stone Run, Newcastle, Va 

Long Marsh Run, Gaylord, Va 

Guest River, Norton, Va 

Occopink Creek, Fairfax, Va 

Trout Lake, Cedar Springs, Va 

Scotts Spring, Cedar Springs, Va 

Tinker Creek, Troutville, Va 

Insh Creek, Cornwall, Va 

South River, Midvale, Va 

Baker Spring, Waynesboro, Va 

Park Lake, Waynesboro, Va 

Spring Pond, Waynesboro, Va 

South Fork Shenandoah River, Grove Hill, Va 

Thornton River, Luray, Va 

Pass Run, Luray, Va 

Smith River, Vassett,Va 

Rug Creek, Martinsville, Va 

Trout Pond, Martinsville, Va 

Leatherwood Creek, Dyer Station, Va 

Fumall Creek, Rocky Mount, Va 

Big Fish Branch, Rocky Mount, Va 

Elliots Run, Litbia, Va 

Mountain Branch, Buenavista, Va 

Trout Pond, Buchanan, Va 

Two-mile Run, Island Fork, Va 

Porters Run, Millwood, Va 

Carter Hall Spring, Millwood, Va 

Atkins Mill Pond, Atkins, Va 

Laurel Creek and South Fork Holston River, Damascus, Va 

Long Branch, Ferrum, Va 

Thorp Creek, Ferrum, Va 

Otter Creek, Ferrum, Va - 

Back Creek, Roanoke, Va ' 

Happy Creek, Front Royal, Va 

Spring Creek, Whitcpost, Va 

E S Tucker, Norfolk, Va 1,000 

Owens Lake, Milan, Wash 

Stikomish River, Madi'son, Wash 

Barnes Pond, Marlowe, W. Va 

Snowy Creek, Terra Alta, W. Va ' 

Spring Lake, Bluefield, W. Va 

Trout Run, Romney, W. Va 

Fish Pond, Welch, W. Va - 

Second Creek, Fort Spring, W. Va 

Turkey Creek, Fort Spring, W. Va 

Wolf Creek, Alderson, W. Va,,.--, 


3, 600 


10,000 

15,000 


4,284 
10,000 
10,000 
5,000 
5, 000 
5,000 
5,000 
5,000 

5.000 

8,100 

6.000 
4,500 
3,250 

5.200 
2,000 
1,300 
6,000 
6,000 
2, 100 

5.600 

1.200 

3.600 
5,000 
5,000 

500 

5.000 

1.000 
1,000 
2, 000 
2,000 
2,000 
3.000 


7,499 


14,500 

14,500 

20,000 


Fingerlings, 
yearlings, 
and adults. 


500 

6,650 

125 

1,800 

700 

19.000 
300 

8,000 

3.500 
800 

1,200 

1.500 

1,000 

600 
500 
11, 200 
1,700 
2, 000 

18.000 

3.500 

3.000 
2,400 
1,200 

2.000 
2,600 
1,200 
1,200 

3.000 
200 

6.000 
150 
150 
500 
875 
158 


800 


1,900 


1,000 

800 

1,400 

2,600 

700 



REPOBT OF COMMISSIONER OF FISH AND FISHERIES. 47 


Details of distribution — Continued. 


Species and disposition. 

Eggs. 

Fry. 

Fmgerlings, 
yearlings, 
and adults. 

Itainbow ifowi— Continued. 

Meadow Creek, Shy rock, W. Va 


10,000 

6,000 


Dry Fork Creek, Ia%er, W. Va 



Middle Inlet, Athels'tane, Wis 


400 

Otter Creek, Xuffusta, Wis 



200 

Bear Grass Creei;, Augusta, Wis 



200 

Trout Brook, Augusta7Wis- 



800 

Rock Creek, Mondovij Wis 



200 

Harvey Creek, Mondovi, W’is 



200 

Hunter Creek, Mondovi, 'Wis 



200 

Bennett Valley Creek, Mondovi, Wis 



200 

Scott Creek, Fairchild, Wis 1 



200 

South Beet River, Osseo, Wi« 



200 

Little Flora Creek, Tomah, Wis 



200 

Big Flora Creek, Tomah, Wis 

0 


200 

Ford Creek, Tomah, Wisl 



200 

Deer Creek, Tomah jW’’is 



200 

Fish Pond, Racine, ‘Wis 



200 

Valley Creek, Strum, Wis 



200 

Otter "Greek, Eau Claire, Wis 



600 

Lowe Greek, Eau Claire, Wis 



600 

Beatty Creek, Hixton, Whs 



200 

South" Brancli Creek, "Hixton, W’ls 



200 

Lowe Crock, Hixton, Wis 



200 

Pine Creek, Hixton, Wis 



200 

Sherwood Creek, Hixton, Wis 



200 

Sly Creek, Hixton, Wis 



200 

Mormon Creek, La Crosse, Wis 



400 

Fall Creel?:, Fall Creek, Wis 



200 

Beaver Creek, Fall Creek, Wis 



200 

Squaw Creek, Sparta, Wis 



200 

Walrath Creek, *Sparta, Wis 



200 

Bailey Creek, Sparta, Wis 



200 

Big Creek, Sparta, Wis 



200 

Stdckwell Creek, Merrillan, Wis 



200 

W^right Creek, Merrillan, Wis 



200 

Van'^Hersey Creek, Merrillan, Wis 



200 

Cisna Creel^:, Merrillan, Wis 1 



200 

Cnnn Creek Tvfl, Crosse, Wis 



200 

Tnn Creek, Tomah, Wis 



200 

Zertz Creek, Black River Falls, Wis 



200 

Allen Creek, Black River Falls, Wis 



200 

Squaw CreeK, Black River Falls, Wis 



200 

Trout Streams, Sheridan, Wvo 



2,500 

3,000 

Arnioa Crock, "VAllnwatone Park, Wyo 



Dome Lake, Sheridan, Wyo 1 


7, 500 

1,000 

vVyorniog Pif!(h Shpridao Wvo. .. 

30.000 

10.000 

Thomas P. Monro Wolmar Corm^’riy _ 






Total 

217,000 

726,758 

476,999 


Black-spnftrd trout: 

First Chicago Lake, Idaho Springs, Colo 



16,000 

Second Chicago Lake Idaho Springs, Colo. 



15,000 

1 75,000 

Tiftko San Cristox'al. Tja.ko Citv. Colo 





10,000 

25,000 




1 


1 14,000 

15,000 

Chinns Lake, Idaho Springs, Colo 



Miller Lake, Idaho Springs, Colo 



* 15,000 




15,000 

Eagle River and Gore Creek, '"Mintnrn, Colo 



35.000 

40.000 







20,000 

50,000 

Lake and Tennessee Forks of Arkansas River, Leadville, 






20,000 

20,000 







15.000 

25. 000 

15.000 

75.000 













26,000 

25,000 

25. 000 

75.000 

' Nash' Colo 












76.000 

20.000 
25,000 










500,000 

50,000 




Grizzly Creek, Glenw-ood Springs, Colo 



50,000 
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Ikiaih of distribution — Continued. 


Species and disposition. 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


Black-spoitcd Continued . 

Conejos and Pinnos River, Alamosa, Colo 

Dallas Creek, Ridgway, Colo 

Beaver Creek, Ridgway, Colo 

Cool Creek, Ridgway, Colo 

West Dolores Creek, Ridgway, Colo 

Marshall and Tomiche creeks, Shirley and Chester, Colo. 

Grand River, Hot Sulphur Springs, Colo 

Nailor Lake, Georgetown, Colo 

East and Middle Beaver creeks, Clvde, Colo 

Poncho Creek and Tomiche River, Means Junction, Colo 

Eagle River, Berry Station, Colo 

Gypsum Creek, Gypsum, Colo 

Upper Evergreen Lake, Evergreen Lake, Colo 

Crystal River, Redstone, Colo 

Eish Pond, Denver, Colo 

Spring Pond, Idaho Falls, Idaho 

Anderson Pond, Market Lake, Idaho 

Emigrant Creek, Blarket Lake, Idaho 

Bear Creek, Kendrick, Idaho 

Fish Lake and Ponds, Orfino, Idaho 

Snake River, Idaho Falls, Idaho 

Cedar Mountain Creek, Athol, Idaho 

Big Lost River, Maekay, Idaho 

Pontneuf Creek, Pebble, Idaho 

Lake Cceur d’Alene, Coeur d’Alene, Idaho 

Trout Ponds, Henry Lake, Idaho 

Horn Creek, Norris, Mont 

Mystic Lake, Emigrant, Mont 

Prickly Pear Creek Lake, Prickly Pear Junction, Mont.. 

Belt Creek, Monarch, Mont 

Browns Creek, Cascade, Mont 

Harris Creek, Cascade, Mont 

Sheep Creek, Cascade, Mont 

Trout Pond, Scribner, Mont 

Trout Pond, Lewiston, Mont 

Sixteen mile Creek, Baker Station. Mont 

Sweet Grass Creek, Big Timber, Mont 

Trout Pond, Warm Spring, Mont 

Rattlesnake Creek, Dillon, Mont 

Cornet Creek, Dillon, Mont 

Grasshopper Creek, Dillon, Mont 

Clark Lake, Dillon, Mont 

Fish Pond, Bonner, Mont 

Ashley Creek and Lake, Kalispell, Mont 

Gregg Creek, Kalispell, Mont 

Lake Lavelle, Kalispell, Mont 

Wolf and Lyons creeks, Wolf Creek, Mont 

Stickney Creek, Craig, Mont 

Dearborn River, Craig, Mont 

Clear Creek, Chinook, Mont 

Boxelder Creek, Chinook, Mont 

Spring Pond, Pondera, Mont 

Snankin Creek, Fort Benton, Mont 

Highwood Creek, Fort Benton, Mont 

Prickly Pear Creek, Johns Tank, Mont 

Canyon Creek, Johns Tank, Mont 

Belt Creek, Belt, Mont 

Spring Greek and Pond, Logan, Mont 

Sage Creek, Harlowton, Mont 

Clear Creek, Havre, Mont. 

McDonald Creek, Lewiston, Mont 

Reservoir, Scribner, Mont 

Hutton Lake, Troy, Mont 

Whitmore Lake, Snelby Junction, Mont 

Trout Ijake, Marion, Mont 

Little Bitter Root Lake, Marion, Mont - 

Fish Pond, Sappington, Mont 

Belt Creek, Neinart, Mont 

Cottonwood Lake, Bernice, Mont 

Belt, Hound, and Sheep creeks. Great Falls, Mont 

Strawberry Creek, Chester, Mont 

Lo Lo River, Missoula, Mont 

Little Peoples Creek, Harlen, Mont 

Joiners Leike, Sweet Grass, Mont 

Beaver and Wagner creeks, Helena, Mont 

Surprise Creek, Stanford, Mont 

Big Spring Creek, Harlowton, Mont 

Hot Springs Creek. Claneev, Mont 

Bridger Creek in Gallatin Comity, Mont 

Stone Creek in Gallatin County, Mont 

East Gallatin Eiver^ Gallatin County, Mont 


100,000 

10,000 


35.000 

30.000 

10.000 
5,000 
5,000 

15.000 
9,900 

5.000 

25.000 

25. 000 

20. 000 
20,000 

8.000 
50,000 

5.000 
1,600 
1,500 

1.000 
2, 000 
1,000 
2,000 

5.000 

2.000 

7.000 

3.000 


3.000 

5. 000 

2.000 

4. 000 

2.000 
2,000 

5.000 

8.000 
8,000 

4. 000 

3.000 
3,600 

3.000 

2. 000 
1,500 
1,000 

4.000 
1,500 

5.000 

5.000 

2.000 
2,000 
2, 000 
2,000 
1,000 

5.000 

3.000 

6.000 
5,000 

5.000 

6.000 

7.000 

3.000 

8.000 
6,000 
4,000 

4.000 

2.000 
2,000 
2,000 

4.000 

6.000 
10,000 

5.000 

7.000 

5.000 

1.000 
10,000 

5.000 

9.000 

4.000 
10,000 
10,000 
10,000 
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Details of distnhution — Continued. 


Species and disposition. 


Eggs. 


Fry. 


Fmgerlings, 
yearlings, 
and adults. 


Black-spotted Continued. 

Trout Ponds, Twodot, Mont, 

Grayling Fish Pond, Gallatin County, Mont 

Elk Creek, Rogue River, Oreg 

Rogue River, Rogue River, Oreg 

Upper Spearnsh Creek, Elmore, S. Dak 

East Fork, Spearfish Creek, Elmore, S. Dak 

Little Elk Creek, Piedmont, S. Dak 

Whitewood Creek, Englewood, S. Dak 

South Pork, Little Rapid Creek, Rochford, S. Dak 

Crow Creek, Spearfish, S. Dak 

Spearfish Creek, Spearfish, S. Dak 

Beaver Creek, Spearfish, S. Dak 

Sunderlands Pond, Spearfish, S. Dak 

Spring Creek, Rapid City, S. Dak 

Rapid Creek, Rapid City, S. Dak 

Bennetts Pond, Rapid City, S. Dak - 

Lime Creek, Rapid City, S. Dak 

Upper Rapid Creek, Rochford, S. Dak 

Little Rapid Creek, Rochford, S. Dak 

Elk Creek, Roubaix, S. Dak 

Horse Creek, Hill City, S. Dak 

Iron Creek, Hill City, S.Dak 

Upper Iron Creek, Hill City, S. Dak 

Pish Pond, Whitewood, S. Dak 

Little Spearfish Creek, Spearfish Falls, S.Dak 

Willow Creek Pond, Bellefourche, S.Dak 

De Orville Creek, Colville, Wash 

Mill Creek, Colville, Wash 

Hatch Lake, Colville, Wash 

White Lake, Colville, Wash 

South Fork Stillaqualmish River, Everett, Wash . 

Trout Brook, Milan, Wash 

Blake Lake, Milan, Wash 

Fish Lakes, Ne-wport, Wash 

Blanchard Creek, Newport, Wash 

Bonanza Creek, Newport, Wash 

Lake Chelan, Wenatohee, Wash 

Wide Hollar Creek, North Yakima, Wash 

Siwash Creek, Tacoma, Wash 

Holls Lake, Davenport, Wash 

Bead Iiake, Newport, Wash 

Eagle Lake, Newport, Wash 

Jared Lake, Newport, Wash 

Columbia River, Newport, Wash 

Dome Lake, Sheridan, Wyo 

S. Jaffe, Rittergut, Germany 


9, 500 


10,000 

60,000 

20,900 


20,000 


40.000 

20.000 

000 

30.000 

15. 000 

10.000 

85.000 
10, OOO 

6,000 

15.000 
107,500 

7.600 

2.600 

16. 000 
60, 000 
87,600 

4,900 

10,000 

10,000 

10,000 

20,000 

5.000 

2.000 
2,000 
1,000 
2,000 

10,000 

1,600 

2,000 

6.500 

1.500 
1,600 
2, 000 
2, OOO 

3.000 

4.000 

6.000 

5.000 

3.000 
3,000 

13,000 


Total 


20,000 


200, 900 


2,628,800 


Brook trout: 

California Fish Commission, Verdi, Nev 

Trout Pond, Claremont, Colo 

Trout Pond, Burlington, Colo 

North Elk Creek, Pine Grove, Colo 

Teller Lake, Black Hawk, Colo 

Cottonwood Ponds. Parlin, Colo 

North Fork Cache la Poudre River, Hermosa, Colo — 

, Lake Alice, Thomasville, Colo 

Leavenworth Creek, Georgetown, Colo 

Big Thompson Creek, Lyons, Colo 

Trout Lake, Wolcott, Colo 

Bison Creek, Clyde, Colo 

Small Lake, Busk, Colo - . - * - ■ 

Fryingpan River, Ivanhoe, Colo. ... — 

Norrie, Colo 

Pine Creek, Fairview, Colo 

Beaver Creek, Ward, Colo 

Trout Brooks, Carbondale, Colo 

Platte River between Grant and Platte Canyon, Colo. 

Rock Creek, Leadville, Colo 

Grand Lake, Grand Lake, Colo 

Nailor I^ake, Georgetown, Colo 

, Gould Creek, Saderlind, Colo 

Canon Creek, Glenwood, Colo 

. Aiimnsas River, Leadville, Colo 

Rock Creek, Leadville, Colo 

’ Wellington Lake, Estabrook, Colo 

Trout Lakes, Aspen, Colo 

Trout Lake, Leadville, Colo 

Lake Creek, Leadville, Colo 

Troutdale Pond, Boulder, Colo 


200,000 


10,000 


10, OOO 


2,600 

2,000 

8,000 

25.000 
2,000 
6,000 
6,000 
9,600 
4,760 
2,000 

15.000 
8,000 
5,000 

20.000 

10,000 

10,000 


25,000 

4.000 
3,950 

1.000 
6,000 

16,000 

3,000 

3.000 

25.000 

50.000 

25.000 

2.000 


F. C. 1903 4 
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Details of didrihuiion — Continued. 


Species and disposition. 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


Brook if Continued. 

Lake Lincoln, Idaho Springs, Colo 

Lake Stewart, Idaho Springs, Colo 

Lake Ohman Jdaho Springs, Colo 

Lake Reynolds, Idaho Springs, Colo 

Silver Lake, Idaho Springs, Colo 

Chicago Creek, Idaho Springs, Colo 

St. Marys Lake, Idaho Springs, Colo 

Lake Lomond, Idaho Springs, Colo 

Ohio Creek, Gunnison, Colo 

Gunnison River, Gunnison, Colo 

Tomiche River and (Quartz Creek, Parlin, Colo 

Trout Lake, Buena Vista, Colo 

Lake Alicia, Thomasville, Colo 

Hunter Creek, Aspen, Colo 

Willow Lake, Aspen, Colo 

Big Thompson River, Loveland, Colo 

Lakes and Reservoir, Loveland, Colo 

Mitchell Lake, Port Collins, Colo 

Spring Creek, Gunnison, Colo 

Baker Lake, Jefferson, Colo 

Platte River, between Grant and Bailey, Colo 

Chaae, Colo 

Cassells, Colo 

Buffalo, Colo 

Stroutia Springs, Colo 

Webster, Colo 

South Platte River, South Platte, Colo 

Buffalo, Colo 

Bailey, Colo 

Estabrook, Colo 

Buffalo Creek, Buffalo, Colo 

Rock Creek, Insmont, Colo 

Black Lake, Wheeler, Colo 

North and South Forks, St, Train Creek, Lyons, Colo. 

Middle Fork, St. Train Creek. Lyons, Colo 

Strawberry Lake, Weston, Colo 

North Fork of Geneva Creek, Cassells, Colo 

Streams in Deer Creek Park, Baileys, Colo 

Wellington Lake, at Wellington Lake, Colo., 

Fryingpan River, between Norrie and Ruedi, Colo . . . 

Dallas River, Ridgway, Colo 

Lake Eldora, Eldora, Colo 

Middle Bison and Beaver Creeks, Clyde, Colo 

Rio Grande River, Wagon wheel Gap, Colo 

Eagle River, Berrys Station, Colo 

Trout Pond, Montevista, Colo 

Musgrove Lake, Lake County, Colo 

Hourglass Lake, Larimer County, Colo 

Ridgway Ponds, Salida, Colo 

Pish Pond, Basalt, Colo 

Box Brook, Hartford, Conn 

Trout Brook, East Hampton, Conn 

Spring Pond, Branch vine. Conn 

East Mountain Reservoir, Waterbury, Conn 

Trout Pond, Zoological Park, D. C 

Wolf Lodge Creek, Coeur d’Alene, Idaho 

Robinson Creek, Hailey, Idaho 

» Creek, Market Lake, Idaho 

rook. Peck Station, Idaho 

North Fork Big Lost River, Maekay, Idaho 

Cedar Creek, Macka3% Idaho 

Pass Creek, Maekay, Idaho 

Portneuf Creek, Pebble, Idaho 

Fish Ponds, Orofino, Idaho 

Potlatch Creek, Kendrick, Idaho 

Club Springs, Soda Springs, Idaho 

Big Lost River, Lost River, Idaho 

^ring Branch, Manchester, Iowa 

Village Creek, Lansing, Iowa 

Clear Creek, Lansing, Iowa 

Maquoketa River, Forestville, Iowa 

Canoe Creek, Decorah, Iowa 

Rowe Ponds, Bingham, Me 

Mooaelucmagunldc Lake, Bends, Me. 

Lake Cobbosseecontee, Winthrop, Me 

Little Tunk Pond, Tank Pond, Me 

Half Moon Creek, Knox, Me 

Donnells Pond, Franklin, Me 

Clearwater Pond, Farmington, Me 

Tarnum Pond, Farmington, Me 

Cargill Lake, Thorndike, Me 


6,000 

5,000 

5,000 

5,000 

5,000 

10,000 

5,000 

5.000 
16,000 
15,000 
15,000 

6.000 

5,000 

15.000 

10.000 

15.000 

10.000 
10,000 

15.000 

5.000 

60.000 

9.000 

6.000 

3.000 

6.000 
6,000 

30.000 

16.000 
6,000 
8,000 

15.000 

16.000 

15.000 

65.000 

15.000 

10.000 

15.000 

25.000 
600,000 

60.000 
25,000 
61,100 

25.000 

26.000 
26,000 

25.000 

42.000 

70.000 

68,100 

6,000 


6,000 

26,000 

25.000 

20.000 
26,000 
20,000 


30.000 

20.000 


20,000 


1,600 

1,000 

800 

1,000 

100 

1,600 

2,000 

2,000 

500 

2,000 

1,600 

1,600 

1,000 

1,000 

L ,500 

%m 

2,000 

395 


15,000 

7,500 

7,500 

7,500 

?»600 

^600 

7500 


7,600 
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Details of distribvtmi — Continued. 


Species and disposition. 


Eggs. 


Fry, 


Fmgerlings, 
yearlings, 
and adiilts. 


Broolc irowi—Gontinned. 

Sandy Streann Unity, Me 

Narragangus Pond, Hancock, Me 

Green Lake, Otis, Me 

Cargill Pond, Liberty, Me 

St. Georges Lake, Liberty, Me •. 

Duck Brook and Pond, Bar Harbor, Me 

Phillips Lake, Dedham, Me 

Branch Pond, Dedham, Me 

Morrison Pond, Dedham, Me 

Salmon Lake, Belgrade, Me 

Canaan Lake, Camden, Me 

Spectacle Pond, Shirley, Me 

Sebago Lake, Sebago Lake, Me 

Rowes Pond and Mill Brook, Cumberland, Me 

Georges River. Searsmont, Me 

Embden Lake, North Anson, Me 

Lake Anasagunticook, Canton, Me 

Squaw Pan Lake, Presque Isle, Me 

Gull Pond, Phillips, Me 

Gunball and Trip ponds, East Brownfield, Me 

Trout Brook, Waldoboro, Me 

Patten Pond, Ellsworth, Me 

Cathana Brook, Charlotte, Me 

Meadow Brook, Calais, Me 

Pennamaquam Brook, Calais, Me 

Molasses and Webb ponds, Franklin, Me 

Little Houston Pond, Katahdin, Me 

Parmachenee Club, Camp Caribou, Me 

Maine Fish Commission, Greenville Junction, Me 

Carroll Run, Glencoe, Md 

Brookdale Brook, Glencoe, Md 

McLane Run and Pond, Oakland, Md 

Brownings Dam, Oakland, Md 

Coonenessett Brook, Falmouth, Mass 

Lebine Creek, Duiiatable, Mass 

Lake Quinsigamond, Worcester, Mass 

Trout Ponds, Worcester, Mass 

Massachusetts Fish Commission, Wilkinson villc, Mav«. 

Hadley, Mass 

Tehanto Club, Wenaumet, Mass 

Spring Creek, Milford, Mich 

Cleveland Creek, Muskegon, Mich 

Silver Creek, Muskegon, Mich 

Cedar Creek, Muskegon, Mich 

Little Rainey and Indian rivers, Millersburg,Mich — 

Ziegenfus Lake, Greenville, Mich 

Harper Creek, vSchoolcraft, Mich 

Spring Brook, Kalamazoo, Mich 

Asylum Creek, Kalamazoo, Mich 

Portage Creek, Kalamazoo, Mich 

Benson Creek, Mount Morns, Mich 

Tillula Lake, Grayling, Mich 

Brush Creek, Alpena, Mich 

Little Wolf Creek, Alpena, Mich 

Simmons and Newton creeks, Alpena, Mich 

Bear and Wells creeks, Alger, Mich 

Trout and Swan rivers, Metz, Mich , 

Coldwater Creek, Farwell, Mich 

North Branch Tobacco River, Clare, Mich 

Muskegon River, Evart,Mich 

Baldwin, Bowman, and Blood creeks, Baldwin, Mich, 

Sandborn Creek, Nervina, Mich 

Cedar and Coldwater creeks, Wingleton, Mich 

Weldon and Ram creeks, Branch, Mich 

Hanson Creek, Ludington, Mich 

Cedar Creek, Manton, Mich 

Boardman River, South Boardmaii, Mich 

Kalkaska, Mich 

Maple River, Pellston, Mich 

Hale Lake and Silver Creek, Emory Junction, Mich.. 

Johnson Creek, East Tawas, Mich 

Pine River, An Sable, Mich 

Cedar Creek, Greenbush, Mich 

Sturgeon River, Gaylord, Mich 

South Branch Paint Creek, Oxford, Mich 

Thurston Brook, Oxford, Mich 

Wright and Gravel creeks, Greenville, Mich 

Spring Brook, Northfield, Minn 

Cook Valley Brook, Kellogg, Minn 

Camp Creek, Preston, Mmn 

Johnson Creek and Lake, Nickerson, Minn 


75,000 

20, OOO 

20, 000 

20, 000 

30, OOO 

50,000 

15,000 

30,000 

50,000 

20, OOO 

100, 000 

10, 000 

36,000 

20,000 

20,000 

85, 000 

20, OOO 

15,000 

20,000 

50,000 

15, 000 

17,600 

17, 600 

16,000 

50, 000 

60,000 

300,000 


24, 975 


35,000 

35,000 

6,000 


I 

,1 

'I 


•| 


10,000 

20,000 

20,000 

20,000 

30.000 

20.000 
20,000 

30.000 

20.000 
20,000 
20,000 
40,000 

40.000 

10.000 
10, 000 
10,000 

30.000 
16, OOO 

16.000 
10,000 
20,000 
10, OOO 

25. 000 

10. 000 
10,000 
25, 000 

25. 000 
35, OOO 

40. 000 

60.000 

40.000 

30.000 

20.000 

125, OOO 

2,500 

2,500 

10,000 


14,500 


7,600 

12,000 

28,137 


300 

300 

600 

1,200 

1,000 

2,000 


24 


500 

300 

300 
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Details of distrihution — Continued. 


Species and disposition. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


Brook Continued. 

Little River, Tliief River Falls, Minn 

Lester River, Duluth, Minn 

Beaver River, Beaver Bay, Minn 

Rocky Run, Carson, Minn 

Missouri Fish Commission, St. Joseph, Mo 

Lake Finney ,'Bozeman, Mont 

Sixteen-mile Creek, Baker Station, Mont 

Sage Creek, Lewiston, Mont 

^ring Pond, Lewiston, Mont 

Fish Pond, Bozeman, Mont 

Private ponds, Emigrant, Mont 

Lake Palmer, Butte, Mont 

Poindexter Creek, Dillon, Mont 

Sage Creek, Harlowton, Mont, 

Comet Pond, Boulder, Mont 

Highore Creek, Boulder, Mont — 

Little Boulder Creek, Boulder, Mont 

Mount View Park Lake, Anaconda, Mont 

Judith River and tributaries, Lewiston, Mont 

Tributary of Yellowstone River, Livingston, Mont 

Big Boulder Creek, Big Timber, Mont 

Trail Creek, Martinsdale, Mont 

South Pork Musselshell River, Freemans, Mont ... 

Deep Guyson and Ray creeks, Townsend, Mont 

North Fork Sun River, Wolf Creek, Mont 

Johnson Creek, Armington, Mont 

Silver Bow Creek, Silverbow Junction, Mont 

Twin Lakes, Silverbow Junction, Mont 

Weybert Creek, Lewiston, Mont 

Bridger Creek, Gallatin County, Mont 

J. F. Comee, Victor, Mont 

Nebraska Fish Commission, Southbend, Nebr 

Trout ponds and stream, West Springfield, N. H, .. 

Trout brooks, Concord, N. H 

Thompson and Dudley brooks, Exeter, N, H 

Goodwin Brook, Farmington, N. H 

Wild Meadow Pond and brooks, Grafton, N.H 

Trout brooks, Milford, N. H 

Wentworth Lake, Nashua, N. H 

Chase Brook, Nashua, N. H 

Brickyard Brook, Nashua, N.H 

Fish Pond, Nashua, N. H 

Nanticook Brook, Nashua, N. H 

Witch and Peacock brooks, Nashua, N. H 

Lydia Reed Creek, Nashua, N.H 

Greenough Pond, Errol, N. H 

Mountain Trout Brook, Dublin, N. H 

West Branch Stream, Bradford, N. H 

Trout brooks, Lancaster, N.H 

Crawford Brook, Fabyan, N. H 

Surry Brook and Pond, Surry N. H 

Trout streams, Somersworth, N. H 

Mad River, Waterville, N. H 

Mill Brook, Warner, N. H 

Osgood and Meadow brooks, Warner, N. H 

Cole Pond, Potter Place, N.H 

Ragged Mountain Pond, Potter Place, N. H 

Brown Creek, Bristol, N. H 

Trout Pond, Bristol, N. H. - 

Beverley Brook, Portsmouth, N. H 

Damon Brook, Manchester, N. H 

Bowman Brook, Manchester, N. H 

Manter Brook, Manchester, N. H 

Sweetwater Brook, Manchester, N. H 

Tannery Brook, Manchester, N. H 

Watts Brook, Manchester, N. H 

Little Pond, Concord, N. H 

Dan Hole Pond, Moultonville, N.H 

LakeSunapee, Newbury, N. H 

New London, N H 

Lake Gloriette, Colebrook, N, H 

Tributary Souhegan River, Greenville, N. H 

Brickyard Brook, Litchfield, N.H 

Peacock Brook, Amherst, N.H 

Witch Brook, Hollis, N.H 

Fish Pond, Hudson, N. H 

Wentwortn Lake, Hudson, N. H 

Rideoute and Howe brooks, Hollis, N. H 

Tront ponds, Wentworth, N. H 

Swift River and James Pond, West Osaipee, N. H.. 
Ponds and streams, Newport, N.H 


30,000 


16,000 
15,000 
14,500 
14, 500 


10,000 

50,000 


1,600 
2, 000 
1,500 
1,000 

3.600 

1.600 
2,000 
1,000 

4.000 

2. 000 
2,000 
2,000 
2,000 

5.000 

1.000 
6,000 
1,600 
6,000 
2,000 
2, 000 
2,000 
1,000 
1, OOO 
1 , 500 

15,000 


25,000 


20,000 


15.000 

20.000 


16,000 

15,000 

15,000 


26,000 

15,000 


2,000 
2,500 
2,000 
2,000 
2, 600 
2,000 
2, 000 
2, 000 
2, OOO 
1,000 
300 
1,200 


2,490 

2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

2,000 

2,000 


2,600 

2,000 

2,000 

2,000 

2,000 

2,000 

2.000 

2.500 

1.500 


2,000 

1,600 

4,800 

2,200 

8,998 

2,000 

600 

300 

600 

600 

237 

600 


15.000 

30.000 
84,800 
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Details of disirihution — Continued. 


Fmgerlings, 

Species and disposition. Eggs. Fry. yearlings, 

and adults. 


Brooh trout— Continued. 

Roaring Brook, Harnsville, N. H 20, 000 

Rum and Tom Farm brooks, Epping, N. H 20,000 

Fisb Pond, Groveton, N. H 14,800 

Crowley Pond, Concord, N. H 10,000 

Promise Pond, Chatham, N. H 20, 000 

Johnson Brook, Orford, N. H 14,990 

N. B. Noyes, Colebrook, N. H 10,000 

New Hampshire Fish Commission, Colebrook, N. II 50,000 

Pond and stream, Morns Plains, N. J 300 

A. M, Bigelow, Branch ville, N. J 20,000 

Twitchell Creek, Beaver River, N. Y 1, OOO 

County Brook, West Cambridge, N. Y. 550 

Mount View Lake, Acre, N. Y 300 

Owego and Sawyer creeks, Owego, N. Y 800 

Pharsalia Creek, Norwich, N. Y 800 

Sauquoit Creek, Richtield, N. Y 800 

Wheeler and Crandall brooks, Green, N. Y 800 

Trout Pond, Roslyn, N. Y 850 

Cathetacane Creek, Little Falls, N. Y 300 

Nordrach Lake, Phoenicia, N. Y 300 

Skinner and Lynza creeks, Maniisvillc, N.Y 15,000 

Longfellow Lake, Plea'-ant Lake, N Y 20,000 

Henry and Budlong creeks, Fran kfoit, N Y * ' 10,000 

Beaver River, Beaver River, N.Y I ' 10,000 

Salmon River, Williamstown, N.Y ' 25, OOO 

Beaverkill River, Livingston Manor, N.Y I ' 20, 000 

Carletoii Ponds, Cape Vincent, N. Y" ' i 22,000 

Richmond ville Creek, Richmondvill e, N. Y” ; ' 10, OOO 

Poultney River, Raceville, N. Y’’ ; 10,000 

Wiscoy Creek, Bliss, N Y’' ! I 10,000 

Sinclair Reservoir, W est Point, N.Y’’ ' ! 10, OOO 

Peekskill Hollow Brook, Peekskill, N. Y i ! 10, 000 

Schroon Lake, Riverside, N.Y” ' , 10,000 

Tribiitarv of Owlkill Creek, Cambridge, NY ' ' 5,000 

Marky Blanchard and Killum creeks, Carthage, N. Y” ; i 20,000 

Chitola Lake, Lenoir, N, C ! 300 

Maurey Creek, Coalville, N. C ' 300 

Boyd Fork Creek, Morgan ton, N. C i ! 300 

Briar Fork of Little River, Davidson River, N. C ! 800 

Little River, Davidsons River, N. C 800 

Reason Over Creek, Davidsons River, N C 800 

Reems Creek, Asheville, N C 1 500 

Bee Tree Creek, Asheville, N. C ' 500 

Sand Lake, Pleasant Lake, N. Dak 300 

Pleasant Lake, Pleasant Lake, N. Dak 1 200 

Horseshoe Lake, Dickinson, N. Dak i 200 

Trout Pond, Portland Junction, N. Dak ! 200 

Spring Pond.s, Bellefontaine, Ohio 1 10,000 

Bradsmith Springs, Bellefontaine, Ohio 10,000 

Spring Lake, Wickliff, Ohio | 16, 000 

Great Heart Lake, \V oodstock, Ohio 1 6, OOO 

Mill Brook, Chardon, Ohio • 25, OOO 

Reed Pond, Mentor, Ohio ■" 6, OOO 

Pish Lake, Baker City, Oreg 4, 996 

Clover Creek, Altoona, Pa 300 

Spring Run, Altoona, Pa 300 

Logan Branch, Bellefonte, Pa 600 

^ring Run, Bellefonte, Pa 1, 200 

B^hmg Creek, Bellefonte, Pa 300 

Laurel Run, Bellefonte, Pa 200 

Marsh Creek, Bellefonte, Pa 200 

Mosquito Creek, Williamsport, Pa 1, 100 

Sugar Run, Williamsport, Pa 400 

Rock Run, Williams^rt, Pa 400 

Gregs Run, Williamsport, Pa 200 

East Branch, Honesdale, Pa 10, OOO 900 

Old Log Cabin Creek, Honesdale, Pa 10,000 

Dybury Creek, Honesdale, Pa 5, 000 

Hamlin Creek, Honesdale, Pa 5, 000 

Lackawaxen Creek, Honesdale, Pa 10, 000 

Boyd Creek, Honesdale, Pa 10, OOO 

Calkins Creek, Honesdale, Pa 5,000 300 

Roots Creek, Honesdale, Pa 15,000 — 

Big Brook, Honesdale, Pa 300 

Tributary of Clarion River, Foxburg, Pa 400 

Caxp^uter Spring, Germantown, Pa 500 

Fall Brook, Columbia Crossroads, Pa 200 

Griffith Creek, Columbia Crossroads, Pa 200 

Fellows Creek, Columbia Crossroads, Pa 200 

Loyal Sock Creek, Laporte, Pa 500 

Trout Pond, Loretta, Pa 200 
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Details of distribution — Continued. 


Species and disposition. 


Eggs. 


Brooh Continued. 

Daniels Brook, Ulysses, Pa 

Gilliausen Run, Indiana, Pa 

Eurnace Itun, Ligonier, Pa 

Linns Run, Ligonier, Pa 

Tributary of Darby Creek, Lansdowne, Pa.. 

Herkiman Creek, Hamburg, Pa 

Snyder Creek, Ebensburg, Pa 

Wyomissing Creek, Reading, Pa 

Willbacb. Spring Stream, Sheridan, Pa 

Rattling Creek, Lebanon, Pa 

Still Creek, Tamaqua, Pa 

Hartnng Run, Pottsville, Pa 

Tar Run, Pottsville, Pa 

Rausher Creek, Hamburg, Pa 

Moselin Springs, Hamburg, Pa 

Penns Creek, Rising Spring, Pa 

Rattlesnake Run, Weathem, Pa 

Club Creek, Weathem, Pa 

Laurel Run, Ridgway, Pa 

Bethany Creek, Womelsdorf, Pa 

Fish Pond, Shenandoah, Pa 

Evans Run, Marietta, Pa 

Glover Creek, Martinsburg, Pa 

Gold Rim Greek, Middleport, Pa 

Cabin Branch, Hellam, Pa 

Clear Shade Creek, Johnstown, Pa 

Crystal Run, PrackvilH Pa 

Little Mahanoy Creek, FrackviHe, Pa 

Tar Run, Frackville, Pa 

Bony Creek and Letort Spring, Carlisle, Pa. 

Stony Creek, Frackville, Pa 

Fishing Creek, Jamison City, Pa 

Swiftwater Creek, Mount Pocono, Pa 

Meadow Creek, Loraine, Pa 

Cold Run, Pottsville, Pa 

Tumbling Run, Pottsville, Pa , 

Indian Run, Pottsville, Pa 

Sheafera Creek, Pottsville, Pa 

Schwartz Creek, Pottsville, Pa 

Bear Creek, Pottsville, Pa 

Big Creek, Pottsville, Pa 

Bullard Creek, Troy, Pa 

Morgan Creek, Troy^ Pa 

Webler Creek, Troy, Pa 

Fellows Creek. Troy, Pa 

Tioga River, Troy, Pa 

Kiff Run, Troy, Pa 

Dry Run, Troy, Pa 

Falls Creek, Troy, Pa 

Queens Run, Lockhaven, Pa 

Craigs Fork Creek, Lockhaven, Pa 

Rams Hollow Creek, Lockhaven, Pa 

Lick Run, Lockhaven, Pa 

Chatham Bun, Lockhaven, Pa 

Fishing Creek, Lockhaven, Pa 

Cedar Run, Lockhaven, Pa 

Hyner Run, Lockhaven, Pa 

Pish Pond, Altoona, Pa 

Pond and stream, Chestnut Hill, Pa 

Ganawacta Creek, Susquehanna, Pa 

. Hemlock Greek, Susquehanna, Pa 

Big Hemlock Creek, Susquehanna, Pa 

Drinker Greek, Susquehanna, Pa 

Starrucca Creek, Susquehanna, Pa 

Cold Spring Creek, Susquehanna, Pa 

Bmahville Creek, Susquehanna, Pa 

Swamp Spring Brooks, Hawley, Pa 

Starrucca Creek, Starrucca, Pa 

Pearl Creek. Huron, S. Dak 

Bailey Creek, Wilmot, 8. Dak 

^earfish Creek, Speardsh, S. Dak 

False Bottom Creek, Spearfish, S. Dak 

Spring Creek, Spearfish, S. Dak 

Higgins Gulch Creek, Spearfish, S, Dak — 

Bare Butte Creek, Galena, S. Dak 

Little Rapid Creek, Hahant, S. Dak 

Whitewood Creek, Englewood. S. Dak 

Upper Spearfish Creek, Englewood, S. Dak. 

Upper Spearfish Greek, Elmore, S. Dak 

Little Rapid Creek, Rochford, S. Dak 

Sylvan Lake, Custer, S, Dak 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


25. 000 

10. 000 

15. 000 

6,000 

10.000 

15.000 

6,000 

10.000 
6,000 


52,500 


1,000 

300 

300 

300 

600 

800 

300 

300 

300 

300 

800 

800 

600 

800 

200 

400 

400 

400 

200 

200 

800 

800 

300 

800 

300 

600 

600 

300 

300 

400 

300 

BOO 

400 

300 

600 

600 

800 

300 

300 

800 

300 

300 

400 

100 

300 

300 

100 

100 

200 

1,050 

1,050 

460 

1,050 

600 

450 

160 

300 

200 

500 


15,000 


300 

300 

3,000 

1,600 

1,600 

1,600 

1,250 

4.500 

3.000 
C 600 

4,800 

6.000 

1.500 



KBPORT OF COMMISSIONER OF FISH AND FISHERIES, 


55 


Details of distribution — Continued. 


Species and disposition. 


Fry. 


Fingerlings, 
yearlings, 
and adiilts, 


Brook trouf— Continued. 

Bapid Creek, Rapid City, S. Dak 

Ltamans Pond, Rapid City, S. Dak 

Spring Creek, Hill City, S. Dak 

Grizzly Creek, Hill City, S- Dak 

EJc Creek, Roul>aix^ S. Dak 

Squaw Creek, Maunce, S. Dak 

Caitle Creek, Rochford, S. Dak 

N<)rth Castle Creek, Rochford, S, Dak 

Rosebud Creek, Rosebud, S, Dak 

Beids Creek, Rosebud, S. Dak 

ToUgate Creek, Spokane, S. Dak 

West Branch Pattee Creek, Hudson, S. Dak 

lox Elder Creek, Nemo, S. Dak 

Slyer Creek, Sturgis, S. Dak 

Watercress Creek, Spearfish, S. Dak 

Bare Butte Creek, Roubaix, S. Dak 

Ci»w Creek, Spearfish, S. Dak 

Coifeer Creek, near Spearfish, S. Dak 

Clicken Creek, near Spearfish, S. Dak 

Li tie Spearfish Greek, Spearfish Falls, S. Dak 

Eait Fork Spearfish Creek, Englewood, S. Dak 

Fnnklin Branch, Spearfish, S. Dak 

LitleElk Creek, Piedmont, S. Dak 

Dost’: and Davis creeks, Greenville, Tenn 

Tunbling Creek, Earnestville, Tenn 

MillDreek, near Salt Lake City, Utah 

Utah Fish Commission, Murray, Utah 

Cai^enter Brook and Brown Pond, West Waterford, Vt 

Laks Dakota, Woodstock, Vt 

Shnwsbury Pond, Cuttingsville, Vt 

TroU Pond, West Hartford, Vt 

FrosiPond, Brattleboro, Vt 

Smal Brook, St. Johnsbury, Vt 

LeacLPonds, Averill, Vt 

Lake iitchell, Sharon. Vt *. 

Small Srook, Manchester, Vt 

Frog fond. West Waterford, Vt 

Niggefiead Brook, Marshfield, Vt 

Hoilaii Pond, Derby Line, Vt 

Dennig Brook, Arlington, Vt 

Sterlin Pond, Johnson, Vt 

Fairchld Pond, Guildhall, Vt 

Ice PoM, Barton Landing, Vt 

Souti aid Middle Hollow Brooks, Bethel, Vt 

Ponl and Stream, St, Johnsbury, Vt 

Mafba Lake, Randolph, Vt 

GriHh Trout Pond, Danby, Vt 

Branh of Otter Creek, Danby, Vt 

Sprig Brook, Rutland, Vt 

Trou Pond, North Underhill, Vt 

Willn Lee and Crane Brooks, Jericho, Vt 

Furnee and Sugar Hollow Brooks, Pittsford.Vt 

Hewii and Ridley Brooks, Middlebury, Vt 

Haskis Brook, Middlebury, Vt 

Blackfond, Woodstock, Vt. 

Mecca'e Pond, Woodstock, Vt 

Lakotdjake and Stream, Woodstock, Vt 

TuckeSrook, Woodstock, Vt. 

Whitsthe Brook, Brattleboro, Vt 

Trout hnds, Brattleboro, Vt 

Deerfi^ Tributaries, Wilmington, Vt 

Bean Pad, St. Johnsbury, Vt. 

Ampamanoosac Creek, Sharon, Vt 

Pomfre Brook, West Hartford, Vt 

Lone Lae Brook, Chester, Vt 

Dog Rivr, Northfield, Vt 

Ayers B>ok and Mud Pond, Randolph, Vt 

Pith Brok, Randolph, Vt 

Clay, Stf-ens, and Crane Brooks, Underhill, Vt 

Martin Jook, Montpelier. Vt 

Parmenlr Brook, Montpelier, Vt 

LangdoiPond, Montpelier, Vt 

Salmon rook, Dummerston, Vt 

North Bmch of Ottanquechee River, W'oodstock, Vt.. 

May Pon, Barton, Vt 

Dakota Bnd, White River Junction, Vt 

Battenki Creek, Manchester, Vt 

Fall andlawkins Brooks, Lyndonville, Vt 

Morten Book, West Burke, Vt 

W'hit^Birer, Bethel. Vt 

Whitiae Brook, Springfield, Vt 


60,000 


15.000 

12.000 

25,000 


40.000 

10.000 


20,000 

15,000 

15.000 

20.000 
20,000 

15.000 

30.000 

20.000 
20,000 

30.000 
6,000 
5,000 

40.000 

35.000 

38.000 

10.000 


4,000 


16,000 

15.000 

20.000 
10,000 
15,000 

15.000 
5,000 

20.000 

5.000 
10,000 
20,000 
20,000 
20,000 

10.000 

15.000 

20.000 
10,000 
10,000 
20,000 
20,000 

25.000 

15.000 
24,990 
29,900 
14,975 

10.000 
20,000 
16,000 

9,995 

20,000 

10,000 

10,000 

15.000 

30.000 

10.000 
10,000 
15,000 

15.000 

20.000 
10,000 
20,000 
10,000 
10,000 
20,000 
20,000 


1,500 

1,600 

1,250 

2,000 

1,600 


600 

1,000 

3,000 


6,000 

2,500 

2,000 

2,071 

2,000 

550 

3,995 

2,497 

1,998 



56 


REPOKT OF OOMMISSIONEE OB' FISH ANB FISHEEIES, 


Details of distribution — Continued. 


Species and disposition. 


Eggs. 


Ery. 


Eingerlings, 
yearlings, 
and adults. 


J§rook Continued. 

Hatch and Mason Ponds, Randolph, Vt 

Branch of White River, Williamstown, Vt 

Lowell Pond. Newbury, Vt 

Hollow Brook, Westminster, Vt. 

Noyes Pond, Rutland, Vt 

Pond and Brook, Wells River, Vt 

Darling Pond, Groton, Vt 

Lake Mansfield, Stowe, Vt 

Lake Mitchell, West Norwich, Vt 

University of Vermont, Burlington, Vt 

Smith Creek, Clifton Forge, Va 

Trout Pond, Martinsville, Va 

Trout Pond, Mount Jackson, Va 

Darbs Creek, Winchester, Va 

Thornton River, Luray, Va 

Thresher Creek, Amherst, Va 

Pox Creek, Grant, Va 

Dry River, Harrisonburg, Va 

Trout Pond, Newcastle, Va 

Mill Creek, Millboro, Va 

Dry Run, Back Creek, and Cow ardin Creek, Hot Springs, Va. 

Clinch River, Tazewell, Va 

Tate Run, Wytheville, Va 

Snake Den Creek, Hunters, Va 

Back Creek, Hot Springs, Va 

Cowardin Creek, Hot Springs, Va 

Healing Springs, Hot Springs, Va 

Tributaries Difficult Run, Vienna, Va 

Iron Mountain and Castle Runs, Covington, Va 

Spring Branch, Walla Walla, Wash 

Natcheese River, North Yakima, Wash 

Spring Branch, North Yakima, Wash 

Nelson Lake, Harrington, Wash 

Black Lake, Belmore, Wash 

Lake Langdon, East Sound, Wash 

Oropochon Creek, Davenport, Wash 

San Foil Creek, Republic, Wash 

Deming Creek, Seattle, Wash 

West Fork of White Salmon River, Hood River, Wash 

Trout Creek, Hood River, Wash 

Troublesome Creek, Madison, Wash 

Washtuena Lake, Kahlotus, Wash 

Fish Lake, Kanaskat, Wash 

Davidson Creek, Tacoma, Wash 

Spring Pond, Eglon, W, Va 

Allegheny Run, Collins, W. Va 

Clover Creek, Clover Lick, W. Va 

Ibeatherbank Creek, Casa W. Va 

East Fork of Greenbrier River, Durbin, W. Va 

Little Kanawha River, Burnsville, W. Va 

Elk River, Holly Junction, W. Va 

Addison, W. Va 

Gauley River, Camden-on-Ganley, W. Va 

Howard Creek, White Sulphur Springs, W. Va 

Spring Branch, White Sulphur Springs, W. Va 

Huddleston Branch, White Sulphur Springs, W. Va 

Mans Creek. Sewell, W. Va 

Laurel Creek, Sandstone, W. Va 

Cheat River tributaries, Durbin, W. Va 

Meadow Creek, Meadow Creek Station, W. Va 

Meadow Creek, Shryock, W, Va 

Glade Creek, Hinton, W. Va 

Dutch Run, Dutch Run, W. Va 

Upper Dry Creek, Tuekahoe, W. Va 

Creek, Lowell, W. Va 

F. A. Degler, Huttonsville, W. Va 

Iron and Brme rivers, Marinette, Wis 

Middle Inlet, Athelstane, Wis 

Hay Creeln Augusta, Wis 

Kirkham Cre^, Augusta, Wis 

Beef River, Augusta, Wis 

Browns Creek, Augusta, Wis 

Otter Creek, Augusta, wis 

Thompson Creek, Augnsta, Wis 

Rock Creek, Mondovi, Wis 

Haryey <ke^ Mondovi, Wis 

Benn^tVialBey Creek, Mondovi, Wis 

HuntetsCrfeek, Mondovi Wis 

Scott Creek, Fteihild , wis 

Tracy Ckeek, Osseo, Wis 

Kings Creek, Osseo, Wis 


1,000 


26,000 


10,000 

15.000 

10.000 
10, 000 

40.000 
5,350 

75.000 
75,000 

100,000 


30,000 


17,531 

25,000 

4,997 


9,997 


4.998 

4.999 

9.998 
7,496 

2.998 

10,000 


20,000 

60,000 

20,000 

10,000 

25.000 

10.000 
5,000 
5,000 


30,000 


800 
400 
200 
300 
300 
500 
300 
800 
800 
/,800 
3,750 
5,250 
1,945 
8, 910 
2,168 
2,166 
2, 166 
60 


1,500 
1,500 
1,000 
1,500 
1,460 
1,500 
1,500 
1,000 
8, 364 


800 

800 

1,500 

6,000 

9,000 

2,260 

2,400 

1,600 

4,660 

2,730 

1,300 

780 

780 


400 
200 
100 
126 
100 
100 
. 60 
100 
60 
60 
60 
, X ’^.60 
100 
100 
60 
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Details of distrihviion — Continued. 


Species and disposition. 


Eggs. 


Fry. 


Fingerlinga, 
yearlings, 
and adults. 


Brook <row<— Continued. 

Little Flora Creek, Tomali, Wis 

Big Flora Creek, Tomah,Wis 

Ford Creek, Tomali, Wis 

Tar Creek, Tomah, Wis 

South. Branch Tar Creek, Tomah, Wis 

North Branch Tar Creek, Tomah, Wis 

Deer Creek, Tomah, Wis 

Hyde Creek, Clintonville, Wis 

Hogue Creek, Strum, Wis 

Valley Creek, Strum, Wis, 

Otter Creek, Eau Claire, Wis 

Beaver Creek, Eau Claire, Wis 

Kock Creek, Eau Claire, Wis 

liOWe Creek, Eau Claire, Wis 

Kralls Creek, La Crosse, Wis 

Coon Creek, La Crosse, Wis 

Beaty Greek, Hixton, Wis 

South Branch Creek, Hixton, Wis 

Ltowe Creek, Hixton, Wis 

Pine Creek, Hixton, Wis 

Shearwood Creek, Hixton, Wis 

Sly Creek, Hixton, Wis 

Fall Creek, Fall Creek, Wis 

Bears Grass Creek, Fall Creek, Wis 

Beaver Creek, Fall Creek, Wis 

Squaw Creek, Sparta, Wis 

Walrath Creek, Sparta, Wis 

Silver Creek, Sparta, Wis 

Beaver Creek, Sparta, Wis 

Bailey Creek, Sparta, Wis 

Big Creek, Sparta, Wis 

Swamp Creek, Sparta, Wis 

Sargent Creek, Sparta, Wis 

Stockwell Creek, Merrillan,Wis 

Wright Creek, Merrillan, Wis 

Van Hersey Creek, Merrillan, Wis 

Cisna Creek, Merrillan, Wis 

Zeitz Creek, Black Biver Falls, Wis 

Allen Creek, Black Biver Falls, Wis 

Squaw Creek, Black Biver Falls, Wis 

Cmpmonk Cooley Creek, La Crosse, Wis 

Half Way Creek, La Crosse, Wis 

Morman Creek, La Crosse, Wis 

Prairie Biver, Merrill, Wis 

Beefer Creek, Bayfield County, Wis 

Ox Creek, Gordon, Wis - 

Chain of Lakes, Waupaca, Wis 

Sand Creek, Beulah, Wyo - 

Blake Pond, Beulah, Wyo 

Tower Creek, Yellowstone Park, Wyo 

Headwaters of Gardiner Biver, above Golden Gate, Wyo. 

Wyoming Fish Commission, Sheridan, Wyo 

Otto Grann, Laramie, Wyo 

Thomas E. Moore, Weimar, Germany 

Moreton Frewen, Innishannon, Ireland 


60,000 

20,000 

10,000 

25,000 


Total 


986-, OOO 


Fryingpan Biver, between Nast and Thomasville, Colo. 

Lyde Lake, Ivanhoe, Colo. . - 

Connecticut Fish Commission, Windsor Locks, Conn... 

Lake Okoboji, Arnolds Park, Iowa 

Varnum Pond, Farmington, Me 

Sweet Pond, New Vineyard, Me 

Donnells Pond, Franklm, Me.. 

Trout Ponds, Worcester, Mass 

Michigan Fish Commission, Paris, Mich 

Straits of Mackinac, Mackinaw City, Mich - 

Lake Huron, Alpena, Mich 

Detour, Mich 

Off Presque Isle, Mich. 

Off Scarecrow Island, Mich 

Off North Point, Mich 

Off East Ta was, Mich 

Lake Superior, Marquette, Mich 

Off Whitefish Point, Mich 

Todds Harbor, Mich 

Off Fish Island, Mich 

Tobins Harbor, Mich, 

Bock Harbor, Mich 


250,000 


1,000,000 


20,000 
20,000 
20,000 
20,900 
14, 500 
10,000 

25.000 

60.000 
10,000 
15,000 
19,200 


6, 806, 774 


5,000 


9,700 

13,523 

13,523 

13,600 


1.170.000 . 

1.500.000 . 

500.000 . 

800.000 . 
800,000 . 

785.000 . 

630.000 . 

1.500.000 . 

1.100.000 . 

260.000 . 
280,000 , 
220,000 , 
280,000 j, 


150 

75 

60 

75 

150 

75 

75 
60 

100 

50 

100 

100 

100 

lOO 

100 

200 

76 

75 

76 
76 
76 

75 
lOO 
lOO 

50 

76 
75 
75 
75 
75 
75 
75 
75 

75 

76 
75 
75 
75 
75 
75 


4,600 


806,211 


2,400 


100 
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Details of distribution — Continued. 


Species and disposition. 


Eggs. 


Fry. 


Fingerlings, 
yearlings, 
and adults. 


lake iro ui— Continned, 

Lake Superior, Long Point, Mich 

Washington Harbor, Mich 

Ontonagon, Mich 

Eagle Harbor, Mich 

Lake Michigan, ott Gull Island, Mich 

Charlevoix, Mich 

Soo River, Sault Ste. Marie, Mich 

St Marys River, Sault Ste. Marie, Mich 

Round Island, Mich 

Hay Lake, Sault Ste. Mane, Mich 

Lake Superior, Grand Marais, Minn 

Two Harbors, Minn 

Beaver Bay, Minn.. 

Poplar River, Minn 

Chicago Bay, Minn 

Grand Portage, Mmn 

Norman, Minn 

Black River, Williamsville, Mo 

Connecticut River, West Stewartstown, N. H 

Rocky Pond, Hollis, N. H 

Lake Winnepesaukee, Alton Bay, N. H 

Squaw Lake, Ashland, N. H 

Winnisquam Lake, Laconia, N. H. 

Merry Meeting Lake, New Durham, N. H 

Newfound Lake, Bristol, N. H 

New Hampshire Fish Commission, Plymouth, N. H 

Golebrook, N. H 

Belknap County Fish and Gun League, Laconia, N. H 

M. B. Noyes, Colebrook, N. H 

New York Fish Commission, Mumford, N. Y 

Adirondack League Club, Fulton Chain, N. Y 

Tuxedo Club, Tuxedo Park, N. Y*. 

Battery Park Aquarium, Battery Park, N. Y 

Otsego Lake, Cooperstown, N. Y 

Lake Ontario, off Tibbits Light, N. Y 

Grenadier Island, N. Y 

Fox Island, N. Y 

St. Lawrence River, off Tibbits Point, N. Y 

Carleton Island, N. Y 

Crystal Lake, West Albany, N. Y 

Toxaway Club, Toxaway, N. C 

Lake Erie, Long Point Reef, off Kelley Island, Ohio 

Fish Lake, Haines, Oreg 

Spring Lake, Portland, Oreg 

Beaver Lake, Lincoln County, Oreg 

Harvey Lake, Alderson, Pa 

Pennsylvania Fish Commission, Corry, Pa 

Big Averill Lake, Averili, Vt 

Island Pond, Island Pond, Vt 

Maidstone Lake, Maidstone, Vt 

Caspian Lake, Greensboro, Vt 

Willoughby Lake, Westmore, Vt 

Vermont Fish Commission, Roxbury, Vt 

Benny Creek, Seattle, Wash 

Pierre Lake, Orient, Wash 

Lake Superior, Sand Island, Wis 

Bark Point, W^is 

Wisconsin Pish Commission, Madison, Wis 

Wyoming Fish Commission, Laramie, Wyo 

Lake Superior, Rossport, Ontario, Canada 

J. B. Feilding, Upper Downing, North Wales 

Charles L. E. Lardy, for Swiss Government, Havre, France. 


476.000 

25.000 

200.000 
100,000 

1,830,896 

200,000 

30.000 

50.000 


25,000 


1,500,000 


300,000 


2,000,000 

200,000 


50, 000 
50, 000 


Total 8,285,896 


LoJcC 

Lake Erie, Gull Island Reef, off Kelley Island, Ohio. 


Scotch sea trout: 

Aquarium, Zoological Park, D. C 

Heart Pond, East Orland, Me 

Craig Pond, East Orland, Me. 

Toddy Pond, East Orland, Me 

Tahanta Club, Wenaumet, Mass 2, 500 


Total 


2,600 


280,000 

660,000 

1,280,000 

280,000 

700. 000 
4,100,000 

425.000 

775.000 

600.000 
600,000. 

360.000 
80,000 

140.000 

140.000 

360.000 

360.000 

140.000 
900 

31,695 
10, 000 
30,000 
30,000 

30.000 

10.000 

30,000 


60, 881 
1,380,600 
4,010,570 
1,007,500 
14,500 
5,000 
10,000 


491,600 
2, 990 
2,500 
6,000 
15,000 


40.000 

20.000 

30. 000 

40.000 

48.000 


280,000 

280,000 


300, 000 


29,278, 082 


1,500,000 


8, 951 


7,000 

6,800 


25,261 


12 

62 


174 


Golden trout: 

Lake Sunapee, New London, N. H 
Sunapee, N- H .... 


16,825 


4,200 
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Details of distribution — Continued. 


Species and disposition. 

Eggs, 

Fry. 

Fingerlings, 
yearlings, 
and adults. 

Canadian red trout: 

Caspian Lake, Greensboro, Vt 



535 

Hybrid) trout: 

Lake Sunapee, New London, N. H 

1 


1,720 





Q-rayling: 

South Platte River, Lidderdale, Colo 

Platte River, Insmont, Colo 

Eagle River, Berry Station, Colo 

Aquarium, Zoological Park, D. C 

Phillips Lake, Lake House, Me 

Moosehorn Creek, Bucksport, Me 

Floods Creek, Surry, Me 

Dead Brook, Bucksport, Me 

Michigan Fish Commission, Paris, Mich 

Missouri Fish Commission, St. Joseph, Mo ... 

Basin Creek, Harlowton, Mont 

Cliff Lake, Madison, Mont 

Elk Creek and tributaries, Bozeman, Mont . . 
Swift Dimond Creek, Stewartstown, N, H — 

Utah Fish Commission, Murray, Utah 

Caspian Lake, Greensboro, Vt 

Wyoming Fish Commission, Sheridan, Wyo . 


Total . 


200,000 

85,000 


100,000 


60,000 


446,000 


White-fish: 

Lake Huron, North Point, Mich 

Thunder Bay Island, Mich 

Scarecrow Island, Mich 

Sturgeon Point, Mich 

Detour, Mich 

Lake Michigan, off Skulligillee, Mich 

Charlevoix fishing-grounds, Mich 

off Gull Island, Mich 

off Manistique. Mich 

Lake Superior, Marquette, Mien 

Fisherman’s Home, Mich 

Grace Harbor, Mich 

Ontonagon, Mich 

Fourteen Mile Point, Mich 

Lake St. Clair, near Detroit, Mich 

Hav Lake, off Sugar Island, Mich 

Detroit River, off Belle Isle, Mich 

St. Mary River, 7 miles above Soo City, Mich 

near Whitefish Point, Mich 

near Point au Prince, Mich 

Flathead Lake, Kalispell, Mont 

Otsego Lake, Cooperstown, N. Y 

Lake Ontario, near Tibbits Point, N. Y 

Eastern End, N. Y 

near Grenadier Island, N. Y 

near Bear Point jN. Y. 

New York Aquarium, Battery Park, N. Y 

Lake Erie, Buckeye Island Reef, off Put-in Bay, Ohio 

Ottawa Reef, off Put-in Bay, Ohio 

off Axtell Point Reef, Put-in Bay, Ohio 

off Big Chicken Reef, off Put-in Bay, Ohio 

North Bass Island Reef, off Put-in Bay, Ohio — 

Honey Point Reef, off Put-in Bay, Ohio 

Stone Island Reef, off Put-in Bay, Ohio 

North Point, off Kelley Island, Ohio 

State Fish Commission, Erie, Pa 

Lake Champlain, West Swanton, Vt 

American Lake, Lakeview, Wash 

Lake Kapowsin, Lake Kapowsin, Wash 

Lake Ohod, Lake Kapowsin, Wash 

Lake Superior, off Aminicon River, Wis 

State Fish Commission, Madison, Wis 


Total . 


JPike perch: 

Aspinook Reservoir, Jewett City, Conn . 
Potomac River, Aqueduct Bndge, D. C . 

Mississippi River, Savanna, 111 

Notre Dame Lake, South Bend, Ind 

Caldwell Lake, Claypool, Ind 

Beaver Dam Lake, Claypool, Ind 

Deaton Lake, Claypool, Ind 


275,000 


38,052,000 


25,000,000 


63,327,000 


10,000 

15,000 

15,000 


6,500 

4,000 

8,300 

8,314 


50,000 

145.000 

692.000 
. 30,000 


974,114 


11,000,000 

10 , 000,000 

5.600.000 

3.600.000 

6 , 000,000 

10,000,000 
10, 000,000 
6,000,000 
6,000,000 
6,000,000 

1. 600.000 
1, 600,000 
8,200,000 
8, 000,000 

12, 000,000 
10,000,000 
80,260,000 

4.000. 000 

5 . 000 . 000 

5.000. 000 
600,000 
257,000 

9.000. 000 

8 . 000 . 000 

7. . 000.000 

1 . 000 . 000 


5,000,000 

5,000,000 

10,000,000 

10,000,000 

10,000,000 

10,000,000 

11,125,000 

10,000,000 


450,000 

137,020 

91,347 

45,673 

1,600,000 


246,966,040 


495,000 

833,330 


500.000 

250.000 

300.000 

250.000 


356 

368 


100 
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Details of distribution — Continued. 


Species and disposition. 


Eggs. 


Fry. 


Fmgerlings, 
yearlings, 
and adults. 


Fike perc/i— Continued 

Car Lake, Claypool, Ind 

Homan Lake, Claypool, Ind 

Yellow Creek Lake, Claypool, Ind 

Mud Lake, Claypool, Ind 

Lake Manitou, Rochester, Ind 

Lake Maxinkuckee, Culver, Ind 

Cedar River, Waterloo, Iowa 

Big Turkey River, Calmar, Iowa 

Howard Pond, Cory don, Iowa 

Cedar River, Cedar Rapids, Iowa 

Maquoketa River, Manchester, Iowa 

Volga River, Volga, Iowa 

Mississippi River, Gordon Ferry, low'a 

Bellevue, Iowa 

Lanesville, Iowa 

Mississippi River, McGregor, low^a 

Clayton, Iowa 

Wapsipmicon River, Quasqueton, Iowa 

Middle Fork Red River, Lexington, Ky 

Onota Lake, Pittsfield, Mass 

Goddard Pond, Worcester, Mass 

State Fish Commission, Wilkinson ville, Mass 

Northampton, Mass 1 . 

Crooked Lake, Watersmeet, Mich 

Thunder Bay, Alpena, Mich 

Lelanau Lake, Fouchs, Mich 

Lake Erie, Monroe, Mich 

State Fish Commission, Detroit, Mich 

Madison Lake, Madison Lake, Minn 

Lake Hendricks, Hendricks, Minn 

No Name Lake, Duluth, Minn 

Island Lake, Cromwell, Minn 

Duck Lake, Madison Lake, Minn 

Eagle Lake, Mankato, Minn 

Washington Lake, Mankato, Minn 

Maple Lake, Mentor, Minn 

Big Creek, Annapolis, Mo 

State Fish Commission, St. Joseph, Mo 

Swains Pond, Dover, N.H 

Susquehanna River, Binghamton, N. Y 

Rudd and Indian lakes, Millerton, N. Y 

Racket River, Potsdam, N. Y 

New York Aquarium, Battery Park, N. Y 

Hocking River, Nelson ville, Ohio 

Lake Erie, Middle Bass Island Reef, off Put-in Bay, Ohio 

off Port Clinton, Ohio 

North Bass Island Reef, off Put-in Bay, Ohio. 

Green Island Reef, off Put-in Bay, Ohio 

off Put-in Bay, Ohio 

Susquehanna River, Susquehanna, Pa 

Crystal Lake, Carbondale, Pa 

Le Boeuf Creek, Waterford, Pa 

Middle Creek, Beavertown, Pa 

Silver Lake, Montrose, Pa 

Heart Lake, Heart Lake, Pa 

State Fish Commission, Erie, Pa 

Eastanalee River, Athens, Tenn 

Big Hosmer Pond, Hardwick, Vt 

Lake Greenwood, Hardwick, Vt 

Hall Pond, Concord, Vt 

Rescue and Echo Ponds, Ludlow, Vt 

Lake Morey, Fairlee, Vt 

Lamoille River, Cambridge Junction, Vt 

Groton Pond, Montpelier, Vt 

Silver Lake, Bethel, Vt 

Winoski River, Winoski, Vt.* 

Otter Creek, Vergeunes, Vt 

Lake Champlain, Highgate Springs, Vt 

Missisquoi Bay, Vt - ; 

St. Albans Bay, Vt, 

McQuan Bay, Vt 

Missisquoi River, Highgate, Vt 

Swan ton, Vt 

Shenandoah Riyer, Woodstock, Va 

Drummond and Crystal lakes, Drummond, Wis 

Round I-ake, Cartwright, Wis 

Nigger Lake, Medford, Wis 


6,000,000 

5,000,000 


30,000, 000 


10,000,000 


1,500,000 


30,000,000 


300,000 
250, OOO 
300,000 

300.000 

500.000 

8,200,000 

400.000 

200.000 

160,000 


700.000 

498.000 

499.000 


600,000 

1 , 000,000 

1,000,000 

16,000,000 


200,000 
200,000 
600, 000 
600,000 
200,000 

400.000 

200.000 

900.000 

800.000 


500.000 

800.000 
400,000 
400,000 


1,000,000 

20,000,000 

35.000. 000 

10.000. 000 
10,000,000 

975.000 

800.000 

400.000 

800.000 
400,000 

400.000 

250.000 


700. 000 

500.000 
500,000 
500,000 

1,000,000 

500.000 
1,000,000 
1,000,000 

75,000 

1,500,000 

600.000 
1,000,000 
6,000,000 
1,000,000 

500.000 

1,000,000 

437,203 

1,666,670 

600.000 
300,000 
300,000 


50 

150 

15 

1,300 

700 

400 

600 

500 

200 


81,500,000 


138,439,203 


3,915 


Total 
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Details of distribution — Continued. 


Species and disposition. 


Cat-fish: 

Brush Fish Pond, Seale, Ala 

Private Pond, Seale, Ala 

Lake Morris, Attalla, Ala 

Lake Malone, Attalla, Ala 

Fish Pond, Marion, Ala 

Fish Pond, Hurtsboro, Ala 

Fish Pond, Letohatchee, Ala 

Mill Pond, Letohatchee, Ala 

Fish Pond, Montgomery, Ala 

Fish Pond, Ashford, Ala 

Fish Pond, Fort Deposit, Ala 

Fish Pond, Headland, Ala 

Fish Pond, Culloden, Ga 

Fish Pond, Thomson, Ga 

Forest Pond, Conyers, Ga 

Fish Pond, Oglethorp, Ga 

Fish Pond, Lumpkin, Ga 

Fish Pond, Hampton, Ga — 

Edgewood Pond, Atlanta, Ga 

Park Lake, Atlanta, Ga 

Spring Branch, Atlanta, Ga 

Mill Pond, Weston, Ga 

Fish ponds, Hawkmsville, Ga 

Fish Pond, Macon, Ga 

Okmulgee River, Macon, Ga 

Grays Mill Pond, Macon, Ga 

Fish Pond, Douglasville, Ga 

Red Oak Creek, Neal, Ga 

Cane Creek, Raleigh, Ga 

Flint River, Woodbury, Ga 

Fish Pond, Forsyth, Ga 

Chattahoochee River, Columbus, Ga 

Armstrong Lake, Washington, Ga 

Bagley Pond, Americus, Ga 

King Pond, Cusseta,Ga 

Fish Pond, Lumpkin, Ga 

McQuinter Pond, Sparta, Ga 

Fish ponds, Clarkston, Ga 

Pish Pond, Belmont, Ga 

Fish Pond, Pecan, Ga 

Gold Mine Ponds, Kenesaw, Ga 

Albaugh Lake, Fort Valley, Ga 

Fish Pond, Stone Mountain, Ga 

Mill Pond, Fayetteville, Ga 

Fish Pond, Bowmans, Ga 

Fish Pond, Hull, Ga 

Fish Pond, Lithonia, Ga 

Fish Pond, Sunnyside, Ga 

Fish Pond, Pomona, Ga 

Mill Pond, Box Springs, Ga 

Mississippi River, Savanna, 111 

Cedar River, Cedar Rapids, Iowa 

Maquoketa River, Manchester, Iowa 

Lake Nyanza, Grinnell, Iowa 

Volga River, Volga, Iowa 

Wapsipinicon River, Quasqueton, Iowa — 

Mississippi River, Bellevue, Iowa 

Gordon Ferry, Iowa 

Lanesville, Iowa 

McGregor, Iowa 

Clayton, Iowa 

Lake Bertha, Bemidji, Minn 

Fish Pond, Des Loge, Mo 

Fish Pond, Pomona, Mo 

Fish Ponds, Neosho, Mo 

Hearalls Branch, Neosho, Mo 

Sanitarium Ponds, Capitan, N. Mex 

Vance Lake, San Antonio, Tex 

Tygarts River, Mill Greek, W. Va 

Mississippi River, Glen Haven, Wis — 
Minister of Agriculture, Brussels, Belgium. 


Eggs. 


Pry. 


Fingerlings, 
yearlings, 
and adults. 


1,000 

1,000 

1,000 

1,000 

2,000 

1,000 

1,000 

1,000 

1,000 

500 

1,000 

500 

800 

800 

500 

500 

500 

600 

600 

500 

1,000 

600 

1,000 

25 

800 

450 

500 

5,000 

5,000 

5.000 
600 

10,000 

2.000 
600 
800 
500 
450 
600 
100 
500 

1,000 

1,000 

1,000 

500 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

500 


3.000 

4.000 
200 

2,930 

1,900 

28,000 

25,500 

1.000 
10,000 

5,000 

450 

200 

200 

225 

60,000 

200 

50 

200 


6,000 

400 


200,380 


TeUm perch: 

Potomac River, Bathing Beach, D. 0. 
Soldiem’ Home Lake, Danville, 111... 

Fish Pond, Whitehall, 111 

Fish Pond, Belleville, 111 

Fish Pond, Roodhouse, 111 


8,000,000 


3,000 

375 

125 

126 
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Details of disiribution — Continued. 


Eggs. 


Fry 


Fingerlings, 
yearlings, 
and adults. 


21,467,500 


8,000,000 


21,467,500 


445,000 


1,492,000 

29,371,000 


446,000 


80,863,000 


125 

260 

760 

125 

125 

375 

75 

1,000 

7.000 

6.000 
1,000 

2.500 

3.500 
5,000 


30,450 


15 


15.000 

60.000 

50.000 

10.000 

30.000 

10.000 

25,000 


200,000 


Species and disposition. 


Yellow ^erc/i— Continued. 

Fish Fond, Jersey ville, 111 

Fish Ponds, Godfrey, III 

Fish Ponds, Greenville, 111 

Fish Pond, Troy, 111 

Fish Pond, Summerville, 111 

Pish Pond, Lebanon, 111 

Reservoir, Galesburg, 111 

Mississippi River, Savanna, 111 

Bellevue, Iowa 

Gordons Perry, Iowa . 

Lanesville, Iowa 

McGregor, Iowa 

Clayton, Iowa 

Glen Haven, Wis 

Missisquoi River, S wanton, Vt 

Total 


White perch: 

Swan Creek, Swan Creek, Md 

Chesapeake Bay, off Battery Island, Md. .. 
New York Aquarium, Battery Park, N. Y. 


Total . 


Pike: 

Volga River, Volga, Iowa 

JBtiffalo-fish: 

Mississippi River, Savanna, 111 

Bellevue, Iowa 

Gordon Ferry, Iowa . 

Lanesville, Iowa 

McGregor, Iowa 

Clayton, Iowa 

Glenhaven, Wis 

Total 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Black bass: 

Fletcher Lake, Opelika, Ala 

Lake View Lake, Opelika, Ala 

Ingram Mill Pond, Opelika, Ala... 

Cotton Mill Pond, Opelika, Ala 

Marsh Pond, Enterprise, Ala 

Artificial Lake, Collinsville, Ala... 

Reservoir, Ironaton, Ala 

Fish Lake, Tuskegee, Ala 

Perry Fish Pond, Tuskegee, Ala... 

Blackwater River, Jasper, Ala 

Clear Creek, Jasper, Ala 

Brick Yard Lake, Selma, Ala 

Hogan Dam, Selma, Ala 

Spring Branch, Scranage, Ala 

City Reservoir, Attalla, Ala 

Fish I^ke, Attalla, Ala 

Lake Washburn, Dothan, Ala 

Park Lake, Dothan, Ala 

Reeves Lake, Dothan, Ala 

Riggins Lake, Dothan, Ala 

Fisn Fond, Dothan, Ala 

Water Works Pond, Bessemer. Ala- 
Lookout Creek, Valleyhead, Ala... 

Wills Creek, Valleyhead, Ala 

Pettus Lake, Eutaw, Ala 

Pish Lake, Eutaw, Ala 

Carter Lak% Montgomery, Ala . ..- 
Tyson Pish Fond.Montgomery, Ala . 
Alabama River, Montgomery, Ala. 

Shoal Creek, Monte vallo, Ala 

Pish Lake, Renfroe, Ala 

Mill Pond, Spruce Pine, Ala 

Mountain Pond, Lincoln, Ala 

Franklin Pond, Lincoln, Ala 


2,000 

4,000 

500 

2,100 

280 

150 

200 

150 

450 

3,700 

400 

300 

300 

150 

150 

300 

260 

260 

260 

160 

250 

800 

200 

200 

200 

100 

300 

800 

300 

800 

200 

150 

150 

150 


Black 5ass— Continued, 

Spring Lake, Piedmont, Ala 

Bay Pond, Benton, Ala 

Mill Pond, Benton, Ala 

Fish Pond, Andalusia, Ala { 

Schultz Creek, Centerville, Ala ! 

Schrim Creek, Albertville, Ala 

Beaver Creek Mill Pond, Whitney, 

Ala 

Chattahoochee River, Alaga, Ala.. 
Cedar Creek, Mount Vernon, Ala.. 

Mill Pond, Brantley, Ala 

Pea River and tributaries, Elba, Ala. 

Fish Pond, York, Ala 

Mill Pond, Evergreen, Ala 

Planters Factory Pond, Prattville, 

Ala 

Cottrell Pond, Brantley, Ala 

Tallapoosa River, Milstead, Ala . . . 

Mill Pond, Epes, Ala. 

Mill Pond, Franklin, Ala 

Fish Pond, Louisville, Ala.. 

Applicants in Alabama 

Reservoir, Fairbank, Anz ..... 

Verde River, Jerome, Ariz 

Reservoir, Safford, Ariz 

Silver Pond, Wilcox, Ariz 

Upper Verde River, Prescott, Anz . 

Applicants in Arizona 

Fish Lake, Morrillton, Ark 

Spring River, Hardy, Ark 

Short Creek, Harrison, Ark 

Spring River Lake, Mammoth 

Spnng, Ark 

Ouachita River, Malvern, Ark 


200 

200 

100 

300 

300 

200 


200 

100 

100 

450 

800 


1,000 

2,000 


2,000 

450 

1,000 

1,000 

1,000 

290 

2,825 

75 

75 

76 
75 
75 

160 

400 

400 

100 

400 

160 
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Details of distribution — Continued. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults 


Black boss— Continued. 

Fish Pond, Malvern, Ark 

Clear Creek, England Station, Ark 

Fish Pond, Thornton, Ark 

Clear Lake, Portia, Ark 

Clear Creek, Fayetteville, Ark 

Clear Creek, Meadows, Ark 

Applicants in Arkansas 

Lake Hollister, Wind.sor, Colo 

IBass Lake, Elizabeth, Colo 

Windsor Lake, Windsor, Colo 

Lake Wauconda, Larkspur, Colo .. 

Lake Logan, Canon City, Colo 

Fish Lake, Sterling, Colo 

Swanson Lake, Cimarron, Colo 

Portland Lake, Colorado Springs, 

Colo 

Lilly Lake, Ljon.s, Colo, 

Edgewater Lake, Denver, Colo 

Lake Lindenmeier, Fort Collins, 

Colo 

Applicants in Colorado 

Cream Hill Lake, Lime Rock, Conn. ' 

Mudge Pond, Sharon, Conn i 

Beaver Dam Pond, Litchfield, Conn 

Carp Pond, Newton, Conn 

Aspmook Reservoir, Jewett City, 

Conn 

Droups Reservoir, South Norwalk, 

Conn 

State Fish Commission, Windsor 

Locks, Conn 

Brandywine Creek, Wilmington, 


Frazer Lake, Rehoboth, Del 

Mill Pond, Turnerville, Ga 

Flat Creek, Turnerville, Ga 

Black Creek, Turnerville, Ga 

Deep Creek, Turnerville, Ga 

Tributary of Deep Creek, Turner- 
ville, Ga 

Potato Creek, Turnerville, Ga 

Weaver Creek, Turnerville, Ga — 

Seals Pond, Marietta, Ga 

Cartica Creek, Ellijay, Ga 

Creek and Pond, Pecan, Ga 

Spring Creek, Pecan, Ga 

Lake Benson, Stinson, Ga 

Whitewater Creek, Fayetteville, 

Ga 

Bennetts Mill Pond, Fayetteville, 

Ga - 

Fish Pond, TRopia, Ga 

Fish Pond, Williamson, Ga 

Brooklyn Lake, Forsyth, Ga 

Mill Pond, Sparta, Ga 

Mill Pond, Wheelers Station, Ga... 
Carmichael Pond, Augusta, Ga — 

Jones Pond, Augusta, Ga 

Mill Pond, Jonesboro, Ga 

Fish Pond, Riverdale, Ga 

Mill Pond, Senoia, Ga 

Little Tallapoosa Creek, Carroll- 
ton, Ga 

Mill Pond, Carrollton, Ga 

Fish Lake, Atlanta, Ga 

East Lake, Atlanta, Ga 

Reservoir, Atlanta, Ga 

Yellowstone Creek, Jackson, Ga... 
Middle Oconee River, Athens, Ga . 

' Waterworks Lake, Athens, Ga 

Fish Pond, Athens, Ga 

East Lake, Decatur, Ga 

Pish Lake, Decatur, Ga 

Forest Pond, Conyers, Ga 

Yellow River, Porterdale, Ga 

Fish Pond, White Plains, Ga 

Spring Branch, Summerville, Ga . . 

Fish Lake, Summerville, Ga 

Little South River, Comer, Ga 

Bass Pond, Brooks Station, Ga. . . . . 


100 

275 

275 

150 


1,000 

1,000 

600 

100 

75 

100 

75 

75 

200 

150 


75 

100 

75 


100 

175 

150 

100 

150 

100 


200 


150 


950 


300 

100 

100 

100 

500 

200 


75 

75 

75 

45 

62 

75 

1,000 

300 

75 


200 

300 

2,000 


100 

200 

300 

300 

375 

150 

100 

200 


300 

200 

400 

1,300 

400 

200 

2,000 

1,000 

1,000 

200 


1,000 

100 

675 

500 

500 

1,000 

2,000 

500 


Black buss— Continued. 

Fish Pond, Butler, Ga 

Brush Creek Lake, Five Forks, Ga. 
Aqumney Creek, Thomasville, Ga. 

McQuirter Pond, Sparta, Ga 

McGhee Pond, Dalton, Ga 

Fish Lake, Dalton, Ga 

Spring Creek, Rome, Ga 

Oostanaula River, Rome, Ga 

Crawford Creek, Rome, Ga... 

Armuchee Creek, Rome, Ga 

Fish Lake, Rome, Ga 

Holland Lake, Rome, Ga 

Hammond Pond, Rome, Ga 

Wickerson Pond, Rome, Ga 

Holtzendorff Pond, Rome, Ga 

Echols Mill Pond, Rome, Ga 

Mill Pond, Rome, Ga 

Bass Lake, Dalton, Ga 

Reservoir, Rossville, Ga 

Chickamaiiga La ke.Chickamauga, 

Ga - 

Crawfish Spring Lake, Chickaman- 

ga, Ga 

Cleghorn Pond, Summerville, Ga . . 
Edmondson Pond , Summervil le,G a . 

Fish Lake, Summerville, Ga 

Mill Pond, Summerville, Ga 

Mill Pond, Cave Spring, Ga 

Silver Lake, Chamblee, Ga 

Beaver Dam Creek, Clarksville, Ga. 

Fish Pond, Milledgeville, Ga 

Mill Pond, Winder, Ga 

Suwanoe Creek, Suwanee, Ga 

Benton Pond, Turin, Ga 

Augusta Pond, Augusta, Ga 

Murray Hill Pond, Augusta, Ga — 

Beaver Creek, Reynolds, Ga 

Wells Mill Pond, Smithville, Ga . . . 
Fish Pond, White Sulphur Springs, 

G&t - «•••• 

Mill Pond,* GrVffm,* Ga* 1 1 1 

Long Branch, Clarksville, Ga 

Vickers Lake, Willacoochee, Ga . . . 
Wartry Fish Pond, Willacoochee, j 


Fish Lake, Tunnel Hill, Ga 

Reservoir, Rossville, Ga 

Poplar Spring, Cochran, Ga 

Fi^ Pond, Tifton, Ga 

Mill Pond, Newnan, Ga..*, 

Roberts Pond, Haddock, Ga 

Bass Lake, Nicholson, Ga 

Fish Pond, Eatonton, Ga 

Flint River, Vaughn, Ga 

Heads Creek, Vaughn Ga 

Bates Pond, Vaughn. Ga 

Tallapoosa River, Buchanan, Ga . . 

Kelly Pond, Cusseta, Ga 

Spring Creek, Ameneus, Ga 

McMurrain Pond, Upatoie, Ga — 

Artificial Lake, Rossville, Ga 

Fish Pond, Genoa, Ga 

Fish Pond, Cedartown, Ga 

Yellow Rivers, Conyers, Ga 

Riddley Pond, Lagrange, Ga 

Outmg Club Pond, Macon, Ga 

Spring Greek Pond Harrisburg, G a . 

Spring Pond, Pomona, Ga 

Applicants in Georgia 

Rice Lake, Galesburg, 111 

Abbott Lake, Carlyle, Hi 

Lily Lake Wheaton, 111 .... 

Purate Pond, Belleville, 111 

Crescent Mill Pond, Belleville, 111. 

Scott Lake Belleville, 111 

Twin Lakes, Twin Lakes, lU 

Mill Pond, Waverly, III... 

Canal, Ottawa, 111 

Park Lake Reservoir, Paris, Hi — i 
Stone Creek, Blue Island, 111 


500 

200 

1,200 

600 

40 

640 

575 

150 

700 

1,075 

500 

500 

500 

600 

500 

600 

1,050 

80 

40 

80 

80 

40 

40 

40 

40 

100 

700 

75 

1,000 

2,00C' 

60C' 

600 

2,000 

1,000 

1,000 

900 

1,000 

1,000 

2,000 

1,000 

500 

600 

500 

1,000 

600 

1,500 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

4.000 

1.000 
1,000 
1,000 
2,000 
1,000 
1,000 
1,000 
1,000 
1,000 

80 
200 
5, 461 
4,805 
200 
150 
100 
100 
100 
200 
150 
460 
525 
200 
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Details of distribiUion — Continued. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adnlts. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Block Continued. 


Crystal Lake, Crystal Lake, 111 — 

McNair Pond, Clay City, 111 

Canagga Fish Pond, Eflinghani, 111. 
Clover Leaf Lake, Donnollson, 111 . 
Fish Pond, Highland Park, 111 — 

Mill Pond, Freeburg, 111 

Frecbiirg Lake, Frechurg, III 

Fish Pond, Millstadt, 111 

Burghardt Lake, Belleville, 111 — 

Lake Marie, Antioch, 111 

Fish Pond, New Athens, 111.. 

Swansea Lake, Belleville, 111 

Ahrens Lake, Columbia, 111 

Gilmore Lake, Columbia, 111 

Long Pond, Columbia, 111 

Spring Lake, Hillside; 111 

Deep and Cedar lakes. Lake Villa, 

111 

Long Lake, Stallings, 111 

Fairview Lakes, Casey, 111 

Crystal Lakes, Litchfield, 111 . 

Lake Forest, Lake Forest, 111 

Round Lake, Waukegan, 111.. 

George Lake, Morris, 111 

Spring Lake, Streator, 111 

Shetland Lake, Monmouth, 111 — 

Spring Lake, Grays Lake, 111 

Fish Club Lake, Carterville, 111 ... 
Ziminemian Lake, Carterville, 111. . 
Lake Peterson, Carterville, 111 — 

Hillside Pond, Millstadt, 111 

Eckert Long Pond, Millstadt, 111 .. 

, Johnson Lake, Millstadt 111 

Arras Pond, Millstadt, 111 

Riley Rest .^ake, Irving, 111 

Weldon. Springs Lake, Clinton, 111. 

Kelley Lake, Hallidayboro, 111 

Doyle Pond, Wrightsville, 111 

City Reservoir, Olney, 111 

Bluffside Fishing Club Lake, East 

St. Lonis, 111 

C. & A. Reservoir, Tallula, 111 

Lake Spiller, Carbondale, 111 

Loon Lake, Lake Villa, 111 

Clement Lake, Danville, 111 

Spring Pond, Danville, 111 i 

Kiekapoo Creek, Atlanta, 111 i 

Spring Pond, Carlin ville. 111 j 

Henderson Lake, Virginia, 111 ' 

Reservoir, Virginia, 111 

^ring Lake, Anna, 111 

Chautauqua Lake, Shelbyville, 111. 

Parkhurst Lake, Fairfield, 111 

Waterworks Pond, Fairfield, 111 

Fish Pond, Fairfield, 111 

Sunnyside Lake, Coldbrook, 111 — 

Fox River, Aurora, 111 

Yorkville, 111 

Geneva, 111 ^ 

Palos Park Lake, Palos Park, 111 .. 
Soldier’s Home Reservoir, Quincy, 


Bass Lake, Bloomin^on, 111 

Quarry Pit, Chenoa. Ill 

DU Page River, Plainfield, 111 

Fish Pond, McHenry, HI 

Rock River, Oregon, 111 

Yellow Creek, E^eeport, 111....,.., 

Fish Pond, Freeport, 111 

Apple River, Elizabeth, 111 

Railroad Pond, Clapper, 111 

Petite Lake, Antioch, 111 .... 

Antioch Lake, Antioch, 111 

Railroad Reservoir, Holland, 111. .. 

Applicants in Illinois 

Waterworks Pond, Batesville, Ind.. 
Tippecanoe lAke, Leesburg, Ind .. 
Winona Lake, Winona, Ind ....... 

Notre Dame Lake.SouthBend, Ind. 


200 

100 

200 

200 

100 

500 

360 

100 

100 

500 

100 

100 

200 

300 

100 

100 

250 

100 

225 
100 
326 
100 

226 
160 
100 
too 

75 

75 

75 

225 

225 

150 

160 

120 

300 

138 

75 

750 

225 

225 
150 

226 
350 
226 
250 
300 
100 
100 
225 
250 

225 

226 

225 
150 
415 

315 
210 
160 

295 

316 
150 

226 
245 
375 
160 
226 
300 
100 
800 
226 
200 

10,481 

100 

70 

70 

86 


Black bass — Continued 
Wolf and George lakes, Ham- 
mond, Ind 

Fish Lake, Connersville, Ind 

West Fork Whitewater River, Con- 
nersville, Ind 

Lake Bass, Evansville, Ind 

Forest Hill Cemetery Lake, Evans- 
ville, Ind 

Kitzinger Lake, Evansville, Ind... 
Fair Grounds Pond, Chrisney,Ind. 
Lick Creek and Lost River, Paoli, 

Ind 

Arnold Lake, Peabody, Ind 

Wawasee Lake, Wawasee, Ind 

Fourteen-mile Creek, Charlestown, 

Ind 

Meryfleld Lake, Mishawaka, Ind.. 

Fish Pond, Cementville, Ind 

Fish Pond, Crawfordsviile, Ind 

Sand Creek, Elizabethtown, Ind . . 

Fish Pond, Bloomfield, Ind 

Flint Lake, Valparaiso, Ind 

Pigeon Creekj Boonville, Ind 

Fish Lake, Lowell, Ind 

Lake Everett, Fort Wayne, Ind 

Brookville Canal, Brookville, Ind. 
Gravel Pit Fish Pond, Liberty Cen- 
ter, Ind 

Driftwood Creek, Columbus, Ind. . 

Wabash River, BiufCton, Ind 

Gravel Pit, Bluff ton, Ind 

Sylvan Lakes, Rome City, Ind 

Birch Lake, Gentry ville, Ind 

Kankakee River, Wilder, Ind 

Richland Creek, Bloomfield, Ind . . 

Reservoir, Wolcott, Ind 

Kerbaiigh Pond, Jamestowm, Ind.. 

Simmonton Lake, Elkhart, Ind 

Mud Lake, Macy, Ind 

Center Lake, Warsaw, Ind 

Caldwell Lake, Claypool, Ind 

Carr Lake, Claypool, Ind 

Homan Lake, Claypool, Ind 

Fish Pond, Greensburg, Ind 

Fish Lake, Richmond, Ind 

Fish Pond, Princeton, Ind. 

West Fork Whitewater River, Mil- 

ton, Ind 

Greensfork River, Milton, Ind 

Fish Lake, New Albany, Ind 

Wabash Lake, Vincennes, Ind 

Lake Cicott, Logansport, Ind 

Knowlands Fork, Milton, Ind 

Simons Creek, Milton, Ind 

Martindale Creek, Milton, Ind 

Fancher Lake, Crown Point, Ind . . 

Cedar Lake, Cedar Lake, Ind 

Fall Creek, Malott Park, Ind 

Juniper Lake, Miller, Ind 

Grand Calumet River, Miller, Ind. 

Granger Slough, Miller, Ind 

Long Lake, Miller, Ind 

Willow Creek, Miller, Ind 

Sylvan Lake, Rome City, Ind 

Sand Creek, North Vernon, Ind . . . 

Newman Pond, Bristol, Ind 

' Reservoir, J eflerson ville, Ind — . . 
Cypress Creek, Boonville, Ind — . 

Rocky Branch, Boonville, Ind 

Fairview Spring Lake, Boonville, 

Ind 

Downy Lake, Princeton, Ind 

Richland Creek, Bloomfield, Ind .. 
Plummer Creek, Bloomfield, Ind.. 
Knob Creek, N ew Albany, Ind .... 
Sugar Creek, Crawfordsvnle, Ind . . 
Lake of the Wood, Bremen, ind . . . 

Pish Lake, Seymour, Ind 

Sanitarium Lake, GonnersviHe, Ind 


200 

160 

150 

80 

80 

80 

100 

600 

60 

46 

100 

35 

76 

. 100 
150 
200 
850 
600 
260 
250 
150 

75 

130 

150 

150 

100 

150 

200 

400 

75 

100 

100 

160 

60 

150 

150 

150 

75 

75 
250 

160 

150 

60 

1,350 

400 

160 

150 

150 

160 

200 

150 

200 

650 

150 

150 

100 

100 

76 

75 
150 
600 
200 

160 

160 

200 

600 

76 
300 

46 

75 

100 
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Details of distribution — Continued. 


Species and disposition. 


Black hasz — Contianed. 

Lake Maxinkuckee, Culver, Ind . . 
Francisco Mill Pond, Princeton, 

Ind 

Gravel Lake, Evansville, Ind 

Pretty Lake, Plymouth, Ind 

Crew Lake, Vincennes, Ind 

Applicants in Indiana 

Browns Pond, Ardmore, Ind, T 

Mill Pond, Ardmore, Ind. T 

Chickasaw Lake, Ardmore, Ind. T. . 

Club Pond, Ardmore, Ind. T 

Choctaw Lake, South McAlester, 

Ind. T 

Pennington Creek, Caddo, Ind.T.. 

Fish Pond, Sallisaw, Ind. T 

Applicants in Indian Territory 

Fish Pond, Spiro, Ind. T 

Spring Branch, Leon, Iowa 

Cedar Eiver, Cedar Eapids, Iowa.. 
Maquoketa Kiver, Manchester, 

Iowa 

Lake Manza, Grinnell, Iowa 

Volga River, Volga, Iowa 

Lake Manawa, Council Bluffs,Iowa 

Crane Creek, Riceville, Iowa 

Little Cedar River, New Hampton, 

Iowa 

Fish Lake, Winterset, Iowa 

Cedar River, 'Waterloo, Iowa 

Des Moines River, Humboldt, Iowa. 
Wapsipinicon River, Quasqueton, 

Iowa 

Big Turkey River, Calmar, Iowa... 
Mississippi River, Gordons Ferry, 

Iowa j 

Mississippi River, McGregor, Iowa. 
Mississippi River, Clayton, Iowa... 

Applicants in Iowa 

Beaver Creek, Leoti, Kans 

Republican River, Clay Center, 

Kans 

Brook Branch, Manhattan, Kans. . 

Mill Creek, Manhattan, Kans 

Upper Deep Creek, Manhattan, 

Kans 

Conroy Lake, Manhattan, Kans... 

Deep Creek, Manhattan, Kans 

Wild Cat Creek, Manhattan, Kans. 
Beach Creek, Manhattan, Kans . . . 

Semar Lake, Manhattan, Kans 

Elbow Creek, Manhattan, Kans... 
Murdoek Lake, Manhattan, Kans. 
Goodwin Creek, Manhattan, Kans. 
McIntyre Creek, Manhattan, Kans. 

Pfiel Creek, Manhattan, Kans 

Seven Mile Creek, Manhattan, Kans 
I McDowell Creek, Manhattan, Kans. 

! Carnahan Creek, Manhattan, Kans. 
Cedar Creek, Manhattan, Kans — 
Bitten Creek, Manhattan, Kans ... 

Fry Creek, Manhattan, Kans 

Baldwin Creek, Manhattan, Kans. . 

Clark Creek, Manhattan, Kans 

Silver Creek, Manhattan, Kans — 
Chapman Creek, Manhattan, Kans. 

Kaw River, Manhattan, Kans 

Berry Pond, Manhattan, Kans 

Blue River, Manhattan, Kans 

Finnley Lake, Manhattan, Kans. . . 
Eureka Lake, Manhattan, Kans. . . . 

Fish Lake, Manhattan, Kans 

Stone Lake, Leavenworth, Kans . . . 

Mill Pond, Connor, Kans 

W’akarusa Creek, Topeka, Kans — 
Chickaskia River, W^ellington, Kans 

Ninnesch River, Zyba, Kans 

Big Blue River, Blue Rapids, Kans, 

Lake View, Lake View, Kans 

Wakarusa Lake, Wakarusa, Kans.. 
Elm Creek, Miller, Kans 


Finger- 
lings, year- 
lings, and 
adults. 


Species and disposition. 


Finger- 
lings, year- 
lings, and’ 
adults. 


400 

100 

100 

85 

150 

4,259 

100 

100 

150 

150 

100 

100 

90 

776 

1,000 

125 

150 

350 

200 

330 

600 

200 

200 

100 

500 

200 

350 

200 

800 

1,500 

1,200 

1,125 

250 

200 

125 

125 

150 

125 

125 

125 

125 
100 

126 
100 
125 
125 

125 

126 
150 
150 
150 
150 
150 
160 
160 

125 
150 

126 
125 
125 
100 
125 
100 
100 
125 
400 
200 
200 
400 
375 
100 
125 


Rtocfc 6ass— Continued. 

Cheyenne Creek, Shields, Kans .... 

Glencoe Lake, Vesper, Kans 

Reservoir, Oakley, Kans 

Reservoir, Winona, Kans 

Hackberry Creek, Grainfield, Kans. 
Jeanette Lake, Soldiers’ Home, 

Kans 

Bradford Lake, Wetmore, Kans 

Prairie Dog Creek, Jennings^ans. 
Maguire Lake, Hutchinson, Kans.. 

Johns Creek, Meade, Kans 

Mill Pond, Laharpe, Kans 

Cana River, Grenola, Kans 

Little Arkansas River, Newton, 

Kans 

Slate Creek, Newton, Kans 

Spring Creek, Cold water, Kans 

Fish Lake, Medicine Lodge, Kans. . 

Fmnemore Lake, Buhler, Kans 

Brooks Lake, Wellington, Kans — 
Buckner Creek, Dodge City, Kans. . 

Pawnee River, Burdette, Kans 

Wallace Pond, Kingman, Kans 

Sprmg Brook, Kingman, Kans 

Lake Chromo, Olathe, Kans 

Mulberry Creek, Bucklin, Kans 

Doyle Creek, Peabody, Kans 

Fall River, Fall River, Kans 

Applicants in Kansas 

Nolin River, Nolin, Ky 

Little River, Hopkinsville, Ky 

Fish Pond, Hopkinsville, Ky 

East Fork Little River, Hopkins- 
ville, Ky 

Fish Lake, Allensville, Ky 

Sprmg Pond, Powers, Ky 

Creegs Lake, Shelbyville, Ky 

Stoner Creek, Paris, Ky 

Elkhom Creek, Elkhorn, Ky 

Spring Lake, Paris, Ky 

Houston Creek, Paris, Ky 

Laurel River, Corbin, Ky 

Hanging Root Creek, Lancaster, Ky 

Anderson Lake, Newport, Ky 

Blacks Pond, Bagdad, Ky 

Kinniconnick River, Vanceburg, 


Slate Creek, Mt. Sterling, Ky 

Dicks River, Rowland, Ky 

Fish Pond, Marion, Ky 

Redmon’s Pond, Pine Grove, Ky .. 
Cumberland River, Williamsburg, 


Green River, McKinney, Ky 

Licking River, Butler, Ky 

R^ervoir, Springfield, Ky 

Spring Pond, Lynn, Ky - - 

Cold Springs Pond, Brent, Ky 

Graces Lagoon, Gracey, Ky 

Wood Lake, Elkhom, Ky 

StevensbnrgLake,Stevensburg, Ky 
Nolin Creek, Elizabethtown, Ky... 
Middle Creek, Elizabethtown Ky. 
Valley Creek, Elizabethtown, Ky.. 

Duncan Lake, Lexington, Ky 

Tile Works Lake, Louisville, Ky... 

Dudley Lake, Covington, Ky 

Railroad Lake, Parksville, Ky 

Applicants in Kentucky 

Estelle Lake, Baton Rouge, La — 

Lake Henrietta, Mansfield, La 

Spring Pond, Kentwood, La 

LivermansPond, Mansfield, La — 

Old River, Shreveport, La 

Red Bayou, Gillian, La 

Bass Lake, Lane, La 

Hayes Lake, Eeisor, La 

Lake Julia, Brevelle, La 

Bears Lake, Taylortown, La 

Lake Marie, Natchitoches, La 


125 

lOO 

75 

75 

250 

360 

125 

250 

200 

150 

100 

125 

500 

100 

100 

160 

225 

75 

75 
200 
100 
100 
300 
150 
160 
100 

4, 600 
225 
80 
120 

160 

80 

400 

60 

150 

150 

60 

60 

105 

100 

100 

25 

675 

60 

100 

200 

76 

150 

200 

160 

50 

100 

75 

4C0 

60 

100 

100 

100 

100 

50 

150 

100 

120 

3,565 

125 

75 

150 

75 

100 

100 

100 

100 

100 

100 

100 
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Details of distribution — Continued. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Slack 5ass~Continued. 

Bass Lake, Eobeline, La 

Chaplin Lake, Natcliitoches, La... 

Artificial Lake, Wisner, La 

Applicants m Louisiana 

Potomac River- 

Great Falls, Md 

Seneca, Md 

Woodmont, Md 

Fish Pond, Cockeyville, Md 

Oyster Creek, Annapolis, Md 

Miles Creek, Easton, Md 

Head of Black River, Rosedale, Md- 
Choptank River, Greensboro, Md,, 

Bayside Lake, Baltimore, Md 

Mill Creek, Snow Hill, Md 

Israels Creek, Frederick, Md 

Lingamore Creek, Frederick, Md.. 
Monocacy River, Frederick, Md... 
Middle River, Baltimore County, 

Md 

Western Run, Glyndon, Md 

Rock Creek, Rockville, Md 

Nottingham Creek, Cha^^e Station, 

Md 

Transquakin River, Cambridge, 

Md 

Back Creek, Elkton, Md 

Wimans Cove Pond, St Denis, Mcl. 

Fish Pond, Baltimore, IStd 

Potomac River, Cumberland, Md.. 

Fish Lake, Ridge, Md 

Unicorn Pond, Millington, Md — 

Fish Pond, Monkton, Md 

Fish Pond, Rossville, Md 

Monocacy River— 

Hotter, Md 

Rocky Ridge, Md 

St. Martins River, Bishop, Md 

Fish Pond, Taney to wti, Md 

Wicomico River, Salisbury, Md 

Bird River, Chase, Md 

Whites Lake, Poeomoke City, Md . 

Applicants m Maryland 

Abonsett Lake, Lynn, Mass 

Bass Pond, Marblehead, Mass 

Noquackoke Lake, Fall River, Mass 
Moshers Pond, Fall River, Mass ... 
Singletary Pond, Millbury, Mass .. 
Long Pond, Fast Freetown, Mass.. 

Onota Lake, Pittsfield, Mass 

Connecticut River, Mount Tom, 

Mass 

Fish Pond, Lynn, Mass 

Cape Pond, Gloucester, Mass 

Cranberry Pond, Charlton, Mass... 
Lakes Roiland and Gerald, Hough- 
ton, Mich 

Fortune Lake, Crystal Falls, Mich. 

Lake Sixteen, Iron River, Mass 

Big Bass and Whitefish lakes, 

Watersmeet, Mich 

, Bull Lake, Edwardsburg, Mich 

Silver Lake, Traverse City, Mich .. 
Stevenson Lake, Clare, Mich ...... 

Dewey Lake, Glare, Mich 

Five Lakes, Clare, Mich 

Buck Lake, North Adams, Mich... 

Hagley Lake, Galier, Mich 

W'hite Lake, Kalamazoo, Mich 

Devil Lake, Addison Junction, 

Mich 

Fisher Lake, Three Rivei^, Mich 

■ CJorey Obake, Three Rivers, Mich. . . 

Bruce Lake, Marshall, Mich 

, Lyon Lake, Marshall, Mich 

■ Pleasant Lake, Leslie, Mich 

Clam Lakes, Cadillac, Mich 

Big Blue Lake, Muskegon, Mich... 

Holland Lake, Sheridan, Mich 

River Basin, Monroe, Mich 


75 

100 

100 

600 


60,000 
20,000 
1,676 
200 
200 
150 ' 
100 
1,007 
100 
200 
200 
200 
200 

300 

100 

100 

100 


800 

400 

200 

200 

400 

100 

126 

175 

200 


1,000 

1,000 

1,200 

314 

1,000 

600 

800 

300 

200 

150 

350 

100 

200 

100 

150 


200 

150 

200 

200 

200 

160 

200 


200 

35 

70 

100 

100 

100 

100 

85 

50 

70 

76 

76 

70 

70 

160 

120 

500 

100 

115 


Black Continued. 

Chain of Lakes, Central Lake, Mich . 

Fork Lake, Greenville, Mich 

Stony Creek, Whittaker, Mich 

Christmas Lake, Excelsior, Minn.. 

Eagle Lake, Willmar, Minn 

Lake Hendricks, Hendricks, Minn. 
Woman Lake, Hackensack, Minn.. 
Serpent Lake, Deerwood, Minn — 

Lake Reno, Deerwood, Minn. 

Steel Lake, Cromwell, Mmn 

Lake Masaska, Faribault, Mmn — 
Spring Branch, Shuqnalak, Miss. . . 
Tuscumbia River, Corinth, Miss... 

Fish Lakes, Corinth, Miss 

Morrisons Mill Pond, Corinth, Miss. 

Howard Lake, Macon, Miss 

Fish Pond, Macon, Miss 

Bass Lake, Macon, Miss i 

Hodges Pond, Macon, Miss 

Big Bogue Chitto Creek, Macon 

Miss 

Fish Lake, Macon, Miss 

Spring Branch, Whynot, Miss 

Wanita Lake, Meridian, Miss 

Meador Lake, Winchester, Miss 

Fish Pond, Bucatunna, Miss 

Lake Chautauqua, Crystal Springs 

Miss 

Lake Leonard, Hazelhurst, Miss... 

Lake Small, Hazelhurst, Miss 

Tangipahoa River, Fernwood, Miss. 

Milk Pond, Magnolia, Miss 

Spring Creek, Magnolia, Miss 

Pish Lake, Magnolia, Miss 

Spring Lake, Magnolia, Miss 

Twin Lake, Vicksburg, Mi&s 

Big Lake, Canton, Miss 

Lake McBride, Canton, Miss 

Bee Lake, Thornton, Miss 

Wolf Lake, Yazoo City, Miss 

Spring Branch, Hattiesburg, Miss . 
Tupelo Park, Tupelo Lake, Miss . . . 

Public Pond, Okolona, Miss 

Fish Lake, Okolona, Miss 

Mayhorn Lake, Starkville, Miss . , . 

Lake Alice Scobey, Miss 

Fish Lake, Grenada, Miss 

Quiver Creek, Pernell, Miss 

Black Lake, McCool, Miss 

Spring Lake, McCool, Miss 

Yokonookony River, McCool, Miss. 

Cedar Lake, McCool, Miss 

Pearl River, Ethel, Miss 

Spring Lake, New Albany, Miss . . . 

Applicants in Mississippi 

Silver Creek, Joplin, Mo 

Hillrest Lake, Greenwood, Mo 

Anthony Lake, Belt Junction, Mo. 

Plat Creek, Sedalia, Mo 

Holmes Lake, Kansas City, Mo — 

Fish Pond, Kansas City, Mo 

Elms Lake, Moundville, Mo 

Lake Park Springs, Nevada, Mo ... 

Fish Pond, Golden City, Mo 

North Lake, Miller, Mo — 

Artificial Lake, Schell City, Mo — 

Spring Lake, Schell City, Mo 

Railroad Reservoir, Willow 

Springs, Mo 

Railroad Pond, Lockwood, Mo 

Katy Allen Lake, Nevada, Mo 

Hickory Creek, Neosho, Mo 

Applicants in Missouri 

Patrick Lake, Southbend, Nebr ... 

Cut Off Lake, Omaha, Nebr 

Fish Pond, Ogallala, Nebr.. 

Spring Lake, Benkelman, Nebr 

Applicants in Nebraska 

Round Pond, South Merrimack, 
N,H,.,.„. 


70 

100 

300 

500 

250 

500 

250 

250 

200 

200 

200 

100 

90 

165 

60 

160 

100 

100 

100 

300 
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200 

250 

250 

160 

100 

100 

250 

200 

100 

100 

100 

560 

150 

100 

200 

400 

800 
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40 

40 

60 

50 

75 

80 

100 

100 

150 

100 

250 
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5,910 

150 

100 

100 

300 

100 

100 

100 

150 

150 

100 

100 

100 

150 

150 

250 

1,460 

453 

500 

700 

800 

500 

350 

200 
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Details of distribution — Continued. 


Species and disposition. 


Black 6ass-— Continued. 

Choeoma Lake, West Ossipee, N. H. 
Muddy and Morris runs, Norma, 

N. J 

Ewan Mill Pond, Ewan, N. J 

Maurice Eiver, Vineland, N. J 

Lake Mashipacong, Port J ervis, N. J 
Eancoeas Creek, Mount Holly, N. J . 

Spring Lake, Dundee, N. J 

Knox Pond, Seabright, N. J 

Eldora Pond, Eldora, N. J 

Lake Yansant, Camden, N. J 

Galley Lake, Springer, N. Mex 

South Spring River, Roswell, N. 

Mex 

Jaritas Lake, Springer, N. Mex 

Hendrous Lake, Tucumcari, N. 

Mex 

Port Stanton Sanitarium Ponds, 

Capitan, N, Mex 

Applicants in New Mexico 

Pish Ponds, Hempstead, N. Y 

Lake Nowidona, Water Mill, N. Y . 
Green River Pond, East Hampton, 

N. Y 

Nassau Pond, West Sand Lake N. Y. 
Hybarts Creek, Payetteville, N. C . 
Beaver Lake, Fayetteville, N. C... 

Texas Lake, Fayetteville, N. C 

Bonnie Doon Lake, Payetteville, 

N.C 

McPherson Lake, Fayetteville, N. 


Fish Lake, Fayetteville, N. C. .. 
Goddard Lake, Fayetteville, N. C . 

Mill Pond, Fayetteville, N. C ' 

Lumber River, Laurinsburg, N. C - 
Catawba River, Morganton, N. C .. 
Cane River, Green Mountain, N. C.| 
Thompson Pond, Mount Airy, N. G.! 

Tar River, Louisburg, N. C | 

Sandy Creek, Louisburg, N. C 

Long Creek Pond, Newbern, N. C - 

Duck Pond, Morven, N. C 

Lake Acton, Charlotte, N. G 

Matrimony Creek, Leaksville, N. C. 
Aberdeen Creek, Pine Bluff, N. C.. 
MattamuskeetLake, Fairfield, N.C. 

Mill Pond, Raleigh, N. C 

Hinton Lake, Raleigh, N.C 

Fish Lake, Raleigh, N. C 

Fish Pond, Raleigh, N. C 

Old Tyber Mill Pond, Kelford,N. C.; 

Spray Lake, Spray, N. C 

Mill Pond, Hickory, N. C 1 

Deep Creek, Crutchfield, N. C 

Fish Pond, Oxford, N.C i 

Fish PondjLenoir, N. C 

Freestone Pond, Wilkesboro, N. C . 
DuncragganLake, Hendersonville, 
N.C..... 


Fishing Club Pond, Henderson- 
ville, N. C 

Tributaries of Pamlico River, i 

Washington, N. C ' 

Anderson Pond, Pine Hall, N. G...! 

Lake Waccamaw, N. C ; 

Mill Pond, Clarkton, N. C 

Spring Branch, Springhope, N. C.. 

Mill Pond, Morganton, N. C 

Shiloh Mill Pond, Tarboro, N. C... 
Harrington Pond, Rockingham, 
N.C 


Fish Pond, Goldsboro, N. C 

Catawba River, Marion, N. C 

French Broad River, Ashe vill e, N . G . 

Cane River, Cane River, N. C 

Racine Pond, Gastonia, N. C 

Applicants in North Carolina 

Long Lake, Plea§gnt Lake, N. Dak. 


Finger- 
lings, year- 
lings, and 
adults. 

Species and disposition. 

Finger- 
lings, year- 
lings, and 
adults. ^ 

390 

Black 5asS“~Continued. 

Indian and Rose lakes, Rolla, N. 



Dak 

300 

100 

Crooked Creek, Dickinson, N.Dak. 

500 

160 

Highland Park Lake, Cmcmnati, 


150 

Ohio 

200 

400 

Parrot Pond, Sardinia, Ohio 

75 

150 

Whitewater River, Harrison, Ohio. 

400 

100 

Grand River, West Farmington, 


100 

Ohio 

150 

100 

Waterworks Reservoir, Geneva, 


150 

Ohio 

100 

75 

Tavlor Pond, Cambridge, Ohio 

25 


Licking River, Glaypool, Ohio. — 
Twin Lakes, Earlville, Ohio 

213 

100 

37 

75 

Chippewa Lake, Chippew^a Lake, 
Ohio 

50 

100 

Spring Lake, Coalton, Ohio 

100 


Twin Lake, Kent, Ohio 

100 

100 

Cuyahoga River, Kent, Ohio 

100 

225 

Big Miami River, Piqua, Ohio 

150 

400 

Stillwater Creek, Pleasant Hill, 


150 

Ohio 

140 

150 

Sandy and Beaver Canal, Kensing- 
ton, Ohio 

50 

300 

Bass Lake, Chardon, Ohio 

150 

80 

Chagrin River, Willoughby, Ohio. . 

125 

40 

Maumee River— 


50 

Waterville, Ohio i 

115 


Defiance, Ohio 

200 

50 

Antwerp, Ohio 

150 


Napoleon, Ohio 

125 

40 

Chester Park Lake, Winton Place, 


40 

Ohio 

200 

40 

Stillwater River, Pleasanthill, Ohio 

200 

50 

Geauga Lake, Geauga, Ohio 

150 

50 

Spencer Reservoir, Barnesville, 


64 

Ohio 

50 

200 

Woods and Lincoln Park Lake, 


50 

Cincinnati, Ohio 

100 

85 

Cliff Lakes, Springfield, Ohio 

100 

40 

Applicants in Ohio 

1,150 

85 

Trail Creek, Weatherford, Okla . . . 

100 

40 

Willow Creek, Fort Cobb, Okla 

100 

43 

Avery Lake, Guthrie, Okla 

300 

40 

Y^oust Reservoir, Guthrie, Okla 

350 

100 

Forest Lake, Purcell, Okla 

250 

200 

Spring Branch, Cleo, Okla 

100 

60 

Fish Lake, Lawton, Okla 

100 

50 

Spring Branch, Mulhall, Okla 

150 

50 

North Canadian River, Oklahoma 


50 

City, Okla 

150 

50 

Fish Pond, Higgins, Okla 

150 

40 

Fish Pond, Purcell, Okla 

100 

32 

Headwaters of Cache Creek, Caddo 


40 

Co., Okla 

150 

60 

Fish Pond, Lawton, Okla 

175 

32 

Fish Lake, Cleo, Okla 

100 

25 

Cottonwood Creek, Elk City, Okla. 

250 


Salt Lake, Red Ruer, Okla 

1 200 

50 

Re'jervoir, Beaver County, Ok Li 

100 


j Spring Creek, Renfrew, Okla 

' 100 

200 

Applicants in Oklahoma 

900 


' Neshaming Creek, Newton, Pa — 

150 

85 

Marsh Creek, Gettysburg, Pa 

860 

25 

Little Sw’atara Creek, Lebanon, Pa. 

4.50 

85 

Conestoga Creek, Lancaster, Pa . . . 

lOO 

50 

Schuylkill River, Birdsboro, Pa ... 

200 

40 

French Creek, Pottstown, Pa 

200 

32 

Mountain Greex, Mount Holly 


160 

I Springs, Pa 

200 


Maiden Creek, Lenhartsville, Pa.. 

200 

85 ' 

Lehigh River, Freemansburg, Pa.. 

300 

200 

Brandy^vine Creek, Dowmington, 


95 

Pa 

350 

50 

Marsh Creek, Fairfield, Pa 

200 

50 

Fish Lake, Pottsville, Pa 

100 

15 

Bear Lake, Wtikesbarre, Pa 

200 

931 

North Branch Susquehanna River, 


100 

Catawissa, Pa 

200 
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Details of distribution — Continued. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Species and disposition 


Finger- 
lings, year- 
lings, and 
adults. 


Black 5ass— Continued. 

Sandy Bottom, Creek, Frackville, 

Pa 

Caiaw Pond, Honesdale, Pa 

Mill Pond, East Mahanoy Junction, 

Pa 

Fisk Pond, ClifEord, Pa 

Little Elk Lake, Montrose, Pa 

Forest Lake, Montrose, Pa 

Big Elk Lake, Montrose, Pa 

Deer Lake, Bushkill, Pa 

Goxtown Pish Pond, Win wood. Pa. 
Wrighterand Dunn lakes, Thomp- 
son, Pa 

Susquehanna River, Susquehanna, 

Pa 

Quaker Lake, Susquehanna County, 

Pa 

Yellow Breeches Creek, Carlisle, Pa. 
Oswego Creek, Shinglehouse, Pa .. 
Allegheny River— 

Thompson, Pa 

Kinzua, Pa 

Susquehanna River, Lock Haven, 

Pa 

Wells Creek, Hyndman, Pa 

Raystown Branch Juniata River— 

Hopewell, Pa 

Riddlesburg, Pa 

Huntingdon, Pa 

Juniata River, tluntingdon, Pa ... 
Standing Stone Greek, Hunting- 
don, Pa 

Crooked Creek, McConnellstown, 

Pa 

Black Lick Creek, Indiana, Pa 

Beaver Run Reservoir, W est Apollo, 
PEl « * 

Clarion River, Foxburg, Pa 

ConneautLake, ConneautLake, Pa 
Pyma turning Creek, Orangeville, 

Lost Creek, Mifflin, Pa 

Otter Creek, Fredonla, Pa 

Franksto wn Branch Juniata River, 

Alexandria, Pa 

Juniata River, Alexandria, Pa 

Brandywine Creek, Westchester, 

Pa 

Keeny Lake, New Freedom, Pa ... 
Gunpowder Lake, New Freedom, 

Pa 

Lanzon Lake, Kelton, Pa 

Ridley Park Lake, Ridley Park, Pa . 

Fish Pond, Westchester, Pa 

Sheppard Pond, Providence, R. I.. 
Hospital Pond, Providence, R. I... 
Vennen Pond, Providence, R. I ... 
Mashapang Lake, Providence, R. I. 
Randall Pond, Providence, R. I ... * 

Tucker Pond, Kingston, R. I 

Beaver Dam Pond, Hartville, S. C.. 
Middle Saluda River, Greenville, 

S.C 

North Saluda River, Greenville, 

S. C 

Saluda River, Greenville, S. C-...- 
Mountain Creek, Greenville, S. 0.. 

Reedy River, Greenville, S. C 

Tucapan Mill Pond, Wellford, S. C. 
Pond and stream , Spartanburg, S.C. 
Enoree River Fountain Inn, S. C.. 

Spring Pond, Clover, S, C 

Chick Spring Lake, Taylors, S. C... 

MiU Pond, Sanford, S. C 

Fish Pond, Barr, S. G 

Twelve-milo Creek, Barr, S. C 

Fibh Pond, Trenton, S. C 

Catawba River, Rock Hill, S. C 

Fish Pond, Fairfax, S. C 

Mill Pond, Greenville, S. C 


150 

350 

150 

200 

150 

200 

400 

100 

150 

150 

400 

150 

300 

200 

400 

300 

200 

200 

350 

150 

950 

400 

300 

100 

150 

150 

200 

150 

200 

150 

325 

150 

260 

105 

60 

30 

50 

30 

30 

100 

100 

100 

100 

100 

600 

100 

75 

100 

100 

100 

50 

260 

75 

100 

65 

60 

100 

50 

100 

60 

100 

175 

50 


Black 6a5s— Continued. 

Cane Creek, Lancaster, S. C 

Gills Creek, Lancaster, S. C 

Waxham Creek, Lancaster, S. G . . . 

Fish Pond, Sumter, S. C 

Fish Pond, Mullins, S. C 

Rose Hill Mill Pond, Sumter, S. C. . . 

Beaver Lake, Aiken, S C 

Big Stevens Creek, Plumbranch, 

S. C 

Applicants in South Carolina 

Lake Dewey, Earling, S. Dak 

Lake Kampeska, Watertown, S Dak 

Nixon Creek, FaTkton S Dak 

Platte Creek, PL iic. SAW , 

Turkey Creek, Voliu, S. iL.k 

Silver Creek, Forestburg, S. Dak. . . 
James River, Forestburg, S.Dak... 

James River, Huron, S. Dak 

Lake Byron, Huron, S. Dak 

Wilcox Lake, Huron, S. Dak 

Pearl and Shoe creeks, Huron, 

S. Dak 

Reed Lake, Wessington, S. Dak 

Turtle Creek, Ree Heights, S. Dak. 

Fish Pond, Highmore, S. Dak 

Fish Pond, Eagle, S. Dak 

Applicants in South Dakota 

Poor Valley Creek, Whitesburg, 

Tenn 

Waterville Pond, Cleveland, Tenn. 

Spring Lake, Cleveland, Tenn 

CraigmillerLake, Cleveland, Tenn. 

Horse Creek, Greenville, Tenn 

Chickamauga Lake, Chattanooga, 

Tenn 

McCallie Lake, Chattanooga, Tenn. 
Electric Lake, Chattanooga, Tenn. 
Spring Lake, Chattanooga, Tenn . . 
Devines I^ake, Chattanooga, Tenn. 
Willow Lake, Chattanooga, Tenn.. 
Bonny Oaks Pond, Chattanooga, 

Tenn 

Big Pigeon River, Newport, Tenn, . 
French Broad River, Del Rio, Tenn. 
Wilson Pond, Springfield, Tenn . . . 

Fish Pond, Nashville, Tenn 

Red River, Clarksville, Tenn 

Buffalo River, Waverly, Tenn 

Stack Spring Lake, Cumberland 

Furnace, Tenn 

Swan Creek, Centerville, Tenn — 

Pmey Creek, Nunnelly, Tenn 

Duck River, Columbia, Tenn 

Elk River, Fayetteville, Tenn 

Flint River, Fayetteville, Tenn... 
Hobbs Pond, Fayetteville, Tenn... 
Holston River, Rogersville, Tenn. . 
Tennessee River, Rogersville, Tenn 

Tennessee River, London, Tenn 

Tellico River, Athens, Tenn 

Sweetwater Creek, Knoxville, Tenn 

Fish Pond, Gallatin, Tenn 

Piney River, Spring City, Tenn.... 

Fish Lake, Knoxville, Tenn 

Hiwassee River, Appalachia, Tenn 

Applicants in Tennessee. 

Fish Lake, San Antonio, Tex, 

Country Club Lake, Bonham, Tex. 

Harris Lake, Hubbard, Tex 

Alston Pond, Marquez, Tex 

Braun Lake, Moore, Tex ! 

Clear Greek, Canadian, Tex 

Robbers Roost Creek, Canadian, 
Tex ................... ........ 

Stanmise Lake, Oakwoods, Tex — 

Calloway Lake, Marshall, Tex 

Highland Lake, Marshall, Tex 

Fish Lake, Palestine, Tex 

Railroad Tank, Coleman Junc- 
tion, Tex 


125 

75 

50 

60 

100 

75 

50 

150 

250 

150 

700 

150 

150 

200 

260 

260 

300 

600 

160 

300 

150 

150 

200 

200 

1,600 

57 

60 

60 

60 

200 

500 

60 

80 

40 

40 

40 


200 

189 

80 

240 

820 

240 

78 

156 

156 

200 

450 

600 

150 

200 

200 

100 

60 

60 

100 

100 

100 

350 

598 

500 

225 

200 

75 

160 

300 

200 

600 

200 

800 

200 


150 
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Details of distribution — ^Continiied. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Black Continued. 

Crist Fish Pond, Groesbeck, Tex . . 

Rogers Pond, Hubbard, Tex 

Artificial Lake, Palestine, Tex 

Fish Lake Bellevue, Tex 

Orphans’ Home Lake, Corsicana, 

Tex 

Lake Thorne, Longview, Tex 

Artificial Lake, Richland, Tex 

Lake O’Connell, Waco, Tex 

Castleman Creek, Waco, Tex 

Fish Lake, Waco, Tex 

Lake Woodward, Waco, Tex 

Spring Branch, Gilmer, Tex 

Sulphur Fork Lampasas River, 

Lampasas, Tex 

Elm Lake, Stephens ville, Tex 

Paladora Creek, Guyman, Tex 

Brinker Lake, Sulphur Springs, 
Tex .............................. 

Lake Como, Fort Worth, Tex 

Fish Pond, Alice, Tex 

Pool, Wolf City, Tex 

Willow Springs Lake, Taylor, Tex. 

Bohls Lake, Taylor, Tex 

Bass Lake, Taylor, Tex 

Waterworks Pond, Taylor, Tex — 
San Pedro Springs, Encinal, Tex . . 

Bass Pond, Laredo, Tex 

Fielding Fish Pond, Petty, Tex — 

Fish Lake, Chillicothe, Tex 

Wilbarger Creek, Littig, Tex 

Fish Pond, Sadler, Tex 

Johnson Lake, Paris, Tex 

Gordon Lake, Paris, Tex 

Oak Lake, Mesquite, Tex 

White Oak Creek, Sulphur Spiings, 

Tex 

Rosebud Lake, Rosebud, Tex 

Allen Creek, Clarendon, Tex 

Freestone Pond, Arlington, Tex... 

Kelly Creek, Clarendon, Tex 

Carroll Creek, Clarendon, Tex 

Richardson Greek, Clarendon, Tex. 
Railroad Reservoir, New Boston, 

Tex 

Spring Creek, Kosse, Tex 

Fish Pond, Corsicana, Tex 

Branch Lake, Weatherford, Tex... 
Jumbo Tank, Weatherford, Tex... 
Palestine Waterworks, Palestine, 

Tex 

Harris Lake, Palestine, Tex 

Clear Water Lake, Vernon, Tex 

Wathalls Lake, Memphis, Tex 

Mill Pond, Elkhart, Tex 

Turkey Creek, Canadian, Tex 

West End Lake, San Antonio, Tex. 

Elbow Lake, Clarksville, Tex 

Fish Pond, Cameron, Tex 

Club Lake, Honey Grove, Tex 

Sherrell Springs Lake, Honey 

Grove, Tex 

Hatfield Creek, Dallas, Tex 

Trinity Club Lake, Dallas, Tex 

Portland Lake, Dallas, Tex 

Artificial Lake, Dallas, Tex 

Koon Kreek Klub Lake, Athens, 

Tex .......................... 

Fish Pond, Athens, Tex 

Strand Creek, Granbury, Tex 

City Reservoir, Stephensville, Tex. I 

Paluxy Creek, Bluff dale, Tex i 

Bass Lake, Kerens, Tex 

Fish Lakes, Brown wood, Tex 

Tabor Lake, Brown wood, Tex 

Artificial Reservoir, Brownwood, 

Tex 

Cravens Lake, Arlington, Tex 

Alfred Lake, Venus, Tex 

Llano River, Llano, Tex 


100 

100 

200 

200 

500 

300 

300 

126 

1,000 

125 

300 

150 


1,000 

200 

1,000 


400 

1,000 

300 

25 

200 

100 

300 

200 

150 

600 

150 

600 

100 

200 

100 


1,000 

200 

250 

200 

300 

75 
200 
200 
200 

800 

150 

600 

150 

40 

600 

500 

500 

200 

200 

1,300 

1,076 

60 

300 

600 

200 

76 
1,675 


2,000 

500 

800 

25 

500 

1,000 

500 

800 

150 

100 

100 

4,250 


Black boss —Continued. 

Bass Lake, Sulphur Springs, Tex . . . 
Mill Pond, Sulphur Springs, Tex. . . 

Mill Pond, Commerce, Tex 

Waterworiks Pond, Mount Calm, 

Tex 

Pool, Blossom, Tex 

Fish Pond, Waskom, Tex 

Cantonment Creek, Miami, Tex 

Cypress Creek, Marble Falls, Tex . . 

Park Lake, Tyler, Tex 

Tank Lake, Alice, Tex 

Santa Rosa Lake, Alice, Tex 

Van Hook Pond, Marshall, Tex 

Reservoir, Beeville, Tex 

Como Pond, Hughes Springs, Tex.. 
Irrigation Canal, Lane City, Tex. .. 

Silver Lake, Arlington, Tex 

Cain Pond, Arlington, Tex 

Holts Lake, West, Tex 

McLennen Lake, West, Tex ^ ... 

Lake Sand Hill, Jonesville, Tex ... 

Fish Pond, Kaufman, Tex 

City Lake, Kaufman, Tex 

Gunter Lake, Gunter, Tex 

Fish Lake, Bonham, Tex 

Bass Lake. Bonham, Tex 

Country Club Lake, Bonham, Tex . 
Cotton Mill Oil Pool, Annona, Tex. 
Onion Creek Lake, Manchaca,Tex. 

Bear Creek, Manchaca, Tex 

Artificial Lake, Clarksville, Tex ... 

Fish Lake, Corsicana, Tex 

Club Lake, Corsicana, Tex 

Foster Lake, Crockett, Tex 

Davey Crockett Pond, Crockett, Tex. 

Dickinson Bayou, Alvin, Tex 

Crescent Lake, Overton, Tex 

Fish Lake, Hubbard, Tex 

Artificial Lake, Seymour, Tex 

Allen Lake, Weimar, Tex 

Lampasas River, Lampasas, Tex... 

Lake Kemp, Wichita Falls, Tex 

Irrigation Pond, Wichita Falls, Tex . 
Mackenzie Lake, San Antonio, Tex . 

Fish Pond, Carmona, Tex 

Pool, Santa Anna, Tex 

Railroad Pond, Bryan, Tex 

Wheatley Pool, Campbell, Tex 

Spring Park Lake, Palestine, Tex . 

Railroad Lake, Childress, Tex 

Railroad Lake, Gunter, Tex 

Cypress Pond, Haywood, Tex 

Polo Ranch Tank, San Antonio, 

'J’gX 

Mill Pond, Lovelady, Tex 

Clear Fork of Trinity River, Fort 

Worth, Tex 

Hust Lake, Fort Worth, Tex 

Fish Lake, Fort Worth, Tex 

F. and'B.Club’s Lake, Waxahatchie, 
Tex .............................. 

Fish Pond, Mexia, Tex 

Private Lake, Browmwood, Tex 

Brownwood Lake.Brownwmod, Tex 
Mesquite Ranch e Lake, Brown- 
wood, Tex 

Fish Pond, Cuero, Tex 

Germany Pond, Grand Saliue, Tex. 

Berne Pond, Whodville, Tex 

Martins Tank, Lott, Tex 

Ben Brook Lake, Lott, Tex 

Fish Lake, Saron, Tex 

San Antonio River, San Antonio, 
Tex ..... ...................... 

TappinLake, San Antonio, Tex .. .' 
McKinsey Lake, San Antonio, Tex. 
Vance Lake, San Antonio, Tex — 
Lake View Lake, San Antonio, Tex. 

Reservoir, Greenville, Tex 

Harris Lake, Handley, Tex. ....... 


260 

200 

95 

200 

175 

150 

1,000 

200 

500 

160 

575 

150 

100 

400 

1,000 

1,000 

100 

100 

500 

200 

300 

1,200 

1,100 

400 

300 

625 

400 

150 

150 

150 

1.000 

600 

100 

200 

100 

30 

300 

100 

200 

2,000 

2,000 

300 

1,000 

300 

50 

160 

60 

130 

2,090 

90 

300 

100 

200 

5,000 

500 

500 

200 

275 

100 

175 

200 

150 

300 

800 

100 

300 

300 


2,000 

50 

75 

25 

500 

800 

600 
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Details of distribution — Continued. 


Species and disposition. 


Finger- 
lings, j’ear- 
lings, and 
adnlts. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adnlts. 


SlacTe bass — Continued. 

Private Lake, Pans, Tex 

San Gabriel River, Georgetown, 

Tex 

Hoards Creek, Coleman, Tex 

Home Creek, Coleman. Tex 

Private Lake, Coleman, Tex 

Elm Creek, Coleman, Tex 

Panther Creek, Coleman, Tex 

Mill Pond, Austin, Tex 

Hackberry Tank, Clarendon, Tex. 

Wood Lake, Sherman, Tex 

Pnvate Lake, Sherman, Tex 

Spring Lake, Hempstead, Tex 

Flag Lake, Thornton, Tex 

Cannon Tank, Thornton, Tex 

Reservoir, Beaumont, Tex 

Fish Pond, Beaumont, Tex 

Artificial Lake, Corsicana, Tex 

Cibolo River, Marion, Tex 

Fish Lake, Grand Saline, Tex 

Meserve Lake, Cameron, Tex 

Red water Pond, Redwater, Tex , . . 

Lake Katrina, Marshall, Tex 

Lake Longinatti, Marshall, Tex . . . 

Lake Kinall, Balias, Tex 

Private Lake, Schulenburg, Tex... 

Four Fish Tanks, Lott, Tex 

Fish Lake, Gilmer, Tex 

Mill Creek, Bellville, Tex 

Aldridge Pond, Plano, Tex 

Bartons Tank, Terrell. Tex 

Artificial Lake, Terrell, Tex - 

Cartwright Pond, Terrell, Tex 

Fish Pond, Terrell, Tex 

Fish Pond, Mount Pleasant, Tex .. 
Fish Lake, Sulphur Springs, Tex. . . 

Railroad Lake, Bellevue, Tex 

Railroad Lake, Phelps, Tex 

Railroad Lake, Sadler, Tex 

Fish Pond, Tyler, Tex 

Railroad Tank, Elgin, Tex 

Welches River, Beaumont, Tex 

Railroad Lake, Wichita Falls, Tex. 

Fish Ponds, Seymour, Tex 

Railroad Lake — 

Celeste, Tex 

Marlin, Tex 

Mart, Tex 

Fort Worth, Tex 

Lake Polk, Temple, Tex 

Applicants in Texas 

Laxe Eden, Eden Mills, Vt 

Kenny Pond, Newfane, Vt 

Derby Pond, Newport, Vt 

Warden Pond, East Barnett, Vt ... 

Big Pond, Woodford, Vt 

Wolcott Pond, Wolcott, Vt 

Lake Bomoseem, Castleton, Vt 

SadawgaLake, Whittingham, Vt,. 

Bean Pond, Lyndon ville, Vt 

Rapidan River- 

Orange, Va 

Rapidan, Va 

Epperly Pond, Christiansburg, Va. 
Jackson River- 

Hot Springs, Va 

Clifton Forge, Va 

Silver Lake, Dublin, Va 

Iiouis Creek, Blacksburg, Va 

Tye River, Arrington, va 

James River— 

Lyncbburg, Va 

Gilmore Mills, Va 

Thomas Creek, Prices Fork, Va 

Pike Pond, Clifton Forge, Va 

Fish Lake, Providence Forge, Va.. 

Hazel River, Culpeper, Va 

Reservoir, Harrisoiiburg, Va 

Bowman, Lake, HarrisonbuTg, Va.. 
Stony Creek, Edenburg, Va I 


150 

1,000 

200 

200 

50 

200 

200 

400 

75 

200 

100 

200 

150 

100 

160 

500 

300 

1,000 ' 
125 
200 
1,000 
200 
200 
300 
500 
100 
125 
1,000 
100 
100 
300 
500 
250 
160 
300 
2,000 
2,000 
625 
200 
400 
2,750 
1,000 
175 

250 

600 

1,350 

1,450 

950 

7,265 

200 

150 

450 

200 

150 

160 

200 

300 

150 


200 

200 

150 

150 

200 

100 

160 

200 

200 

1,200 

100 

1,000 

160 

1,000 

100 

100 

150 


BlacJc boss— Continued. 

Cedar Creek, Capon Pond, Va 

Hogue and Rock creeks, Winches- 

Kenilworth Pond, Stephenson, Va. 

Guest River, Norton, Va 

Fish Ponds, Winston, Va 

Nottoway River, Courtland, Va 

Strawberry Hill Lake, Strawberry 

Hill, Va 

Mill Pond, Boswell, Va 

Mill Pond, Caster, Va 

New River, Grayson, Va 

Fish Lake, Duffield, Va 

Appomattox River, Prospect, Va. . . 

Mill Pond, Gloucester, Va 

Mill Pond, Cedar Forest, Va 

Lodge Pond, Mattox, Va 

Club Pond, Cohoke, Va 

Winfrees Mill Pond, Clayville, Va . 

Wolf Creek, Abington, Va 

Lake of the Woods, Glen Allen, Va. 

Fish Pond, Houston, Va 

Fish Pond, Meherrin, Va 

Ofifiey Mill Pond, Hewlett, Va. . . . . . 

Little River, Verdon, Va 

Mill Ponds, Petersburg, Va 

Mill Pond, Hewlett, Va 

Mill Pond, Lester Manor, Va 

Mill Pond, Buffalo Lithia Springs, 

Va 

Haris Pond, Clayvile, Va 

Jones Pond, Clayville, Va 

Pish Pond, Potomac Mills, Va 

Woodwards Mill Pond, Powhatan, 

Va 

Nicholls Pond, Powhatan, Va 

Young Pond, Richmond, Va 

Gregory Pond, Richmond, Va 

West Hampton Park Lake, Rich- 
mond, Va 

Edgemere Lake, Richmond, Va . . . 

Dan River, Danville, Va 

Hanson Pond, Petersburg, Va 

Brander Pond, Petersburg, Va 

Swift Creek, Petersburg, Va 

West End Lake, Petersburg, Va . .. 

Goose Creek, Leesburg, Va 

Pond and stream, Grady, Va 

Mill Pond, Bagleys Mills, Va 

North Fork of Holston River, Ru- 
ral Retreat, Va 

Piney Creek Mill Pond^lover, Va. 
Rappahannock River, Fredericks- 
burg, Va 

Mill Pond, Oak Grove, Va 

Fish Pond, Somerset Station, Va . . . 

Spring Creek, Wingina, Va 

Potomac River, Herndon, Va 

Rappahannock River, Mineral, Va. 

Pamunkey River, Hanover, Va 

Bascobal Pond, Fredericksburg, Va. 
Stock Farm Pond, Culpeper, Va... 

Mill Pond, Burkeville, Va 

Goose Creek, Plains, Va 

Thomas Creek, Vicker, Va 

Lake Drummond, Wallaceton, Va . 
Evergreen Pond, Evergreen, Va-.. 

Smith River, Riagway, Va 

Fish Pond, Montross, Va 

Wilson Creek, Christiansburg, Va. , 
North Branch Shenandoah River, 

Buekton, Va 

Katocton Run, Bound Hill, Va 

Anderson and Jones Ponds, Mar- 
tinsville, Va 

Hobbs Mill Pond, Crewe, Va 

Fish Ponds, Boyce, Va 

Burger River, Farmville, Va 

Southana River, Maidens, Va 

Catawba Creek, Troutville, Va 


200 

200 

100 

275 

GOO 

500 

400 

812 

100 

150 

75 

1,200 

87 

150 

100 

150 

100 

150 

200 

300 

200 

200 

200 

375 

100 

150 

150 

100 

100 

160 

100 

100 

150 

200 

700 

500 

1,800 

100 

100 

100 

500 

25 

250 

150 

150 

150 

400 

50 

250 

400 

25 

150 

100 

168 

400 

100 

800 

1,000 

200 

76 
85 

100 

1,000 

500 

1,000 

1,000 

150 

300 

300 

800 

1,000 
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Details of distribution — Continued. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Species and disposition. 


Black bciss— -Continued. 

Fish Pond, Bedford City, Va 

Spring Pond, Lynch Station, Va .. 

New &iver, Fries, Va 

Thomas Fish Pond. Smithfield, Va. 

Tarrers Pond, Orange, Va 

Hatcher Lake, Whitehall, Va 

Holmans Creek, Quicksburg, Va .. 

Fish Pond, Meltons, Va 

Linville Creek Lake, Harrison- 
burg, Va 

North Biver, Harrisonburg, Va 

Nottaway River, Blackstone, Va .. 
Silker and Cogbell Lake, Cen- 

tralia, Va 

Linville CreekJ Broadway, Va 

North Fork Shenandoah River, 

Broadway, Va 

Rivanna Creek, ProfSit, Va 

Three Creeks, Emporia, Va 

Spring Pond, Bedford City, Va 

Applicants in Virginia 

Fish Pond, Newport, Wash 

Bluestone River, Bluefield, W. Va. 

Ohio River, Wellsburg, W. Va 

Spring Run, Martmsburg, W. Va.. 
Shenandoah River, Charlestown, 

W. Va 

Fish Pond, Parkersburg, W. Va..., 
Tygart Valley River— 

Elkins, W. Va 

Valley Falls, W. Va 

Nuzurn, W. Ya 

Elk River, Addison, W. Va 

Monongahela River, Fairmont, W. 

Va 

Cheat River, Morgantown, W. Va . 

Allegheny Run, Collins, W. Va 

Second Creek, Ronceverte, W. Va. 

Baker Lake, Spooner, Wis 

Spider Lake, Ha>"ward, Wis 

Diamond and Crystal lakes, Drum- 
mond, Wis 

Elbow, Newton, and Lily lakes, 

Athelstane, Wis. 

Cedar Lake, West Bendj Wis 

Long Lake, Bnllion, Wis 

Mississippi River, Glen Haven, Wis. 

Private Ponds, Sheridan, Wyo 

Fish Pond, Sheridan, Wyo 

Total I 

Crappie: \ 

Pettus Lake, Eutaw, Ala ! 

Applicant at Marion, Ala i 

Sycamore Creek, Jerome, Ariz I 

Verde River, Jerome, Ariz ' 

Pecks Lake, Jerome, Ariz | 

Applicant at Safford, Ariz 

Reservoir No. 1, Rocky Ford, Colo. 

Minnequa Lake, Pueblo, Colo 

Fish Pond, Hooper, Colo ' 

Swan Pond, Seymour, Conn 

Cheney Pond, Rome, Ga 

Holland Pond, Rome, Ga 

Artificial Pond, Toceoa, Ga 

Local Pond, Tate, Ga - 

Fish Pond, Tate, Ga 

Applicant in Georgia 

Davis Pond, Macon, Hi 

Tributary Kaskaskia River, Kirks- 

ville. 111 

Reservoir, Paris, 111 

Electric Light Pond, Carterville, 

111 

Fish Pond, Carterville, 111 

Bluffside Fish Club’s Lake, East St. 

Louis, 111 

Pish Pond, Columbia, HI 

Burghardt Lake, Belleville, III 


300 

1,000 

10,000 

400 

500 

600 

500 

400 

500 

2,500 

1,000 

400 

600 

600 

600 

1,000 

300 

1,805 

200 

200 

400 

300 

300 
- 200 

200 

100 

200 

200 

100 

200 

200 

200 

300 

250 

500 

600 

300 

200 

500 

500 

200 


528,365 


100 

100 

75 

75 

75 

76 

75 

75 

76 
600 
200 
200 
200 
400 
400 


250 

250 

350 

350 

700 

300 

350 


Crappie— Continued. 

Crystal Lake, Crystal Lake, 111 

Canaggee Lake, EflEingham, 111 

Fish Ponds, Millstadt, 111 

Soldier’s Home Lake, Danville, 111. 
Salt Creek and Kickapoo River, 

Lincoln, 111 

C. & A. Reservoir, Carlinville, 111.. 
Waterworks Pond, Mattoon, 111 — 

Fish Pond, Greenfield, 111 

Mississippi River^ Savanna, 111 

Applicants in Illinois 

West Fork Whitewater River, Con- 

nersville, Ind 

Coal Creek, Veedershurg, Ind 

Pine Creek, Williamsport, Ind 

Spencer Pond, Lebanon, Ind 

Arnolds Lake, Peabody, Ind 

Muscatatuck River, North Vernon , 

Ind 

Round Lake, Fort Wayne, Ind 

Cedar Lake, Cedar Lake, Ind 

Fish Lake, Muncie, Ind 

Simonton Pond, Elkhart, Ind 

Hunters Valley Quarry, Blooming- 
ton, Ind 

Sugar Creek, Crawfordsville, Ind.. 

Fish Pond, Bloomington, Ind 

Chickasaw Lake, Ardmore, Ind. T. 

Fish Pond, Ardmore, Ind, T 

Cedar River, Cedar Rapids, Iowa.. 
Maquoketa River, Manchester, 

Iowa 

Volga River, Volga, Iowa 

Wapsipinicon River, Quasqueton, 

Iowa 

Mississippi River— 

Bellevue, Iowa 

Gordon Ferry, Iowa 

Lanesville, Iowa 

McGregor, Iowa 

Clayton, Iowa 

Stones Lake, Leavenworth, Kans. 

Cedar Lake, Manhattan, Kans 

Jeanette Lake, Soldiers’ Home, 

Kans 

Chenaute Lake, Olathe, Kans 

Cana River, Grenola, Kans 

Fish Pond, Ottawa, Kans 

Fish Pond, Edgarton, Kans 

Fish Pond, Erie, Kans i 

Bourne Pond, Lancaster, Ky i 

Rolling Fork Creek, Lebanon, Ky .1 

Jones Spring, Louisa, Ky 

Tributary Big Sandy River, jLouisa, i 


Martins Pond, Frankfort, Ky 

Elkhorn Creek, Frankfort, Ky — . 
Fair Ground Pond, Springfield, Ky. 
Waterworks Reservoir, Spring- 

field, Ky 

Fish Pond, Owensboro, Ky 

Kentucky River, Beattyville, Ky . . 

Spring Lake, Powers, Ky 

Stoner Creek, Paris, Ky 

Owens Pond, Veechdale, Ky 

Spring Lake, Pewee V alley, Ky — 
lunnieonnick River, Vanceburg, 


Lake View, Lexington, Ky 

East Fork Little River, Hopkins- 
ville, Ky 

Reservoir. Springfield, Ky 

Silver Lake, Frankfort, Ky 

Nolin Creek, Elizabethtown, Ky , . . 

Old Reservoir, Louisville, Ky 

Dowling Pond, Lawrenceburg, Ky. 

Fish Pond, Guthrie, Ky 

Green River, Greensburg, Ky 

Applicants in Kentucky 

Oyster Creek, Annapolis, Md 


Fmger- 
lings, year- 
lings, and 
adults. 


350 

250 

600 

3,500 

1,000 

500 

125 

300 

30.000 
625 

200 

800 

200 

100 

185 

200 

200 

200 

200 

200 

150 

200 

150 

300 

200 

1,925 

2, 200 

3,385 

3, 400 

90.000 
105,000 

15, OOO 

45.000 

40.000 
lOO 
100 

200 

150 

75 
100 
200 

76 
50 

500 

150 

250 

60 

100 

200 

200 

300 

200 

300 

100 

60 

100 


600 

200 

400 

100 

100 

150 

800 

100 

160 

600 

1,690 

200 
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Details of distribution — Continued. 


Species and disposition. 


dmpp ifi— Continued . 

Onota Lake, Pittsfield, Hass 

Spring Lake, Spring Lake, Mick. . . 
Bull Lake, Edwardsburg, Mich — 

Eiver Basin, Monroe, Mich 

Eagle Lake, Edvvardshurg, Mich .. 

Tcliell Lake, Proctor, Minn 

Lake Como, Inka, Miss 

Wolf Lake, Yazoo City, Miss 

Pish Lake, Corinth, Miss 

Public Pond, Okolona, Miss 

Pish Lake, Okolona, Miss 

Pish Lake, Grenada, Miss 

Bose Lake, Oxford, Miss 

Quiver Creek, Pernell, Miss 

Pearl Pdver, Ethel, Miss 

Applicants in Mississippi 

Sliver Creek, Joplin, Mo 

Anthony Lake, Belt Junction, Mo . 
Holmes Lake, Kansas City, Mo — 

Pish Pond, Kansas City, Mo 

Greenwood Lake, Greenwood, Mo . 
Lake Park Springs, Nevada, Mo ... 

North Lake, Miller, Mo 

Artificial Lake, Scholl City, INfo — 
Eailroad Pond, Lockyrood, Mo — 

Patrick Lake, Southbend, Nebr 

Spring Lake, Benkelman, Nebr 

Cut'Olf Lake, Omaha, Nebr 

Fishing Club Ponds, Henderson- 
ville,' N. C 

Mud Brook Ponds, Hudson, Ohio.. 
Highland Park Lake, Cincinnati, 

Ohio 

Mad River, Springfield, Ohio 

Taylors Pond, Cambridge, Ohio — 

Licking River, Claypooi, Ohio 

Silver Lake, Bellefontaiiie, Ohio... 

Twin Lakes, Earlvillc, Ohio 

Muth Lake, Cumrainsvillc, Ohio, . . 
Still waterCreek, Pleasant Hill, Ohio 

Applicants in Ohio 

Elhson Lake, Guthrie, Okla 

Youst Lake, Guthrie, tlkla 

New Icirk Reservoir, Guthrie, Okla.. 

Applicant in Oklahoma 

Clarion River, Foxburg, Pa 

French Creek, St. Peters, Pa 

Pearl and Shoe creeks, Huron, 

S. Dak 

James River, Huron, S. Dak 

Cedar Creek, Morristown, Tenu 

Pish Pond, Mason, Tenn 

Spring Lake, Memphis, Tenn 

Stegalls Lake, Chattanooga, Tenn.. 

Tellieo River, Athens, Tenn 

Piney and Mill creeks, Nunnelly, 

Tenn 

Applicants in Tennessee 

Isaac Lake, Rockdale, Tex 

Leland Pish Club Pond, Ennis, Tex. 

Applicants in Texas 

Medleys Mill Poud, Clover, Ya 

Mill Pond, Rock Castle, Va 

Goose Creek, Leesburg, Va 

Potomac River, Herndon, Va 

Pish Pond, Meltons, Va 

Ohio Elver, Wellsburg, W. Va 

Greenbri er River, Le wisburg, W, Va . 
Mississippi River, Glen Haven, Wis. 
Pish Pond, Sheridan, Wyo 

Total 

Strawberry bass: 

Pish Pond, Nashville, Ark, 

Butler Pond, Cuthbert, Ga 

Carmichael Pond, Augusta, Ga 

Wells Mill Pond, Smithville, Ga. . . 

Applicants in Georgia 

Lake Henrietta, Mansfield, La 


Finger- 
lings, year- 
lings, and 
adults. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


600 

200 

100 

150 

300 

400 

200 

110 

200 

100 

100 

200 

200 

184 

368 


Strawberry 6ass— Continued. 
Lawrence Tank, Mansfield, La — 

Lake Marie, Natchitoches, La 

Chaplin Lake, Natchitoches, La... 

Mill Pond, Reisor, La 

Old River, Shreveport, La 

Red Bayou, Gillian, La 

Grand Bend Cut-ott, Ninock, La.. . 

Bass Lake, Robeline, La 

Hays Lake, Keisor, La 

Lake Julia, Brevelle, La 

Fish Lake, Natchitoches, La 

Spring Pond, Bougere, La 

Pish Club’s Pond, Ennis, Tex 


100 

400 

200 

300 

000 

200 

200 

200 

100 

200 

100 

200 

50 


Total. 


3,850 


534 


100 

150 

100 

100 

100 

200 

150 

100 

150 

400 

100 

400 

300 

200 

350 

200 

25 

250 

200 

60 

300 

200 

150 

200 

400 

200 

100 

60 

300 

300 

300 

150 

200 

300 

100 

200 

200 

100 

20 

15 

190 

200 

600 

600 

600 


200 

25,000 

200 


398,511 


100 

90 

360 

50 

300 

100 


Rock bass: 

Applicants in Alabama 

Verde River, Jerome, Ariz 

Upper Verde River, Jerome, Ariz. . . 

Applicant at Globe, Anz 

Applicants in Arkansas 

Pish Pond, Hampton, Ga 

Mill Pond, Chickamauga, Ga 

Craw Spring, Waring, Ga 

Cedar Spring, Adairsville, Ga 

Applicants in Illinois 

Clinton Pond, Goshen, Ind 

Applicants in Indiana 

Chickasaw R. and G. Club Pond, 

Ardmore, Ind. T 

Fish Pond, Atoka, Ind. T 

Fish Pond, Comanche, Ind. T | 

'Applicants in Indian Territory : 

Crystal Lake, Guthrie Center, Iowa ! 
Crossons Pond, Winterset, Iowa — 

Bumps Pool, Grinnell, Iowa 

Applicants in Iowa 

Chickaskai River, Wellington, 

Kans 

Reservoir, Atwood, Kans 

Blue River, Blue Rapids, Kans 

Fish Lake, Kingman, Kans 

Pish Pond, Langdon, Kans 

Applicants in Kansas 

Kinniconnick River, Vanceburg, 


South Elkhorn River, McKinney, 


Fish Pond, Allenville, Ky 

Tile Works Lake, Louisville, Ky. . . 

Applicants in Kentucky 

Applicant in Louisiana 

Applicant in Maryland 

River Basin, Monroe, Mich 

Fish Pond, Macon, Miss 

W’^anita Lake, Meridian, Miss 

Fish Ponds, Corinth, Miss 

Fish Lake, Grenada, Miss 

Fish Pond, Pheba, Miss 

Applicants in Mississippi 

Pisli Pond, Lamar, Mo 

Spring Pond, Kansas City, Mo 

Stalk Pond, West Line, Mo 

Fish Pond, Neosho, Mo 

Fish Pond, Perry ville. Mo 

Fish Pond, Monett, Mo 

Spring Lake, Schell City, Mo ...... 

Iish Pond, Kansas City, Mo 

Hickory Creek, Neosho, Mo 

Applicants in Missouri 

Applicant in Nebraska 

WillowbankLake, Waldwich, N. J. 

Reservoir, Roswell, N. Mex 

Applicants in New Mexico 

Riverside Lake, Asheville, N. C 

Fishing Club Ponds, Henderson- 
ville, N. C 

Applicants in North Carolina : 

Parrot Pond, Sardinia, Ohio 


200 
150 
150 
100 
400 
300 
200 
200 
100 
1,620 
150 
1, 304 

300 

400 

300 

450 

150 

200 

200 

600 

500 
100 
200 
200 
400 
3, 150 

100 

100 

200 

200 

800 

100 

160 

300 

200 

200 

650 

200 

250 

950 

200 

250 

250 

500 

200 

200 

200 

250 

8,900 

600 

100 

100 

100 

400 

200 

500 

400 

100 
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Details of distribution — Continued. 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Mock bass — Continued. 

Woods and Lincoln Park lakes, i 

Cincinnati, Ohio 

Fish Lake, Lancaster, Ohio 

Fish Pond, Willoughby, Ohio 

Gravel Pit, Jamestown, Ohio 

Applicants in Ohio 

Fish Pond, Edmond, Okla 

Fish Pond, Higgins, Okla 

Fish Pond, Okeene, Okla 

Fish Pond, Lawton, Okla 

Fish Pond, Oklahoma City, Okla .. 

Fish Pond, Elk City, Okla 

Applicants in Oklahoma 

Fish Pond, Beibold, Pa 

Middle Creek, Fairfield, Pa 

Fish Pond, Fort Washington, Pa . . 
Wrighter and JDunn lakes, Thomp- 
son, Pa 

Clarion Hiver, Foxburg, Pa 

Applicants in Pennsylvania 

KnittingMillPond, Jonesvllle, S, C. 
James Creek Pond, Woodruff, S. C . 

Fish Pond, Winnisboro, S. C 

Fish Ponds, Fountain Inn, S. 0 

Fish Pond, Norris, S. C 

Fish Lake, Greenville, S. C 

Applicants in South Carolina. .. 

Applicant in South Dakota 

Buffalo Eiver, Waverly, Tenn . . 
Swan Creek, Centerville, Tenn — 

Applicants in Tennessee 

Kailroad Tank, Coleman Junction, 

Tex 

Allens Pool, Honey Grove, Tex — 

Hillside Lake, Longview, Tex 

Moran Pond, Moran, Tex 

Fish Pond, Marble Falls, Tex 

Crist Pish Pond, Groesbeck, Tex... 

Ffsh Pond, Lockhart, Tex 

Como Pond, Greenville, Tex 

Eeservoir, Mano, Tex 

Spring Pond, Albany 

Fitzhugh Lake, Fowler, Tex 

Loonie Lake, Fowler, Tex 

Spring Lake, Aquilla, Tex 

Fish Lake, Marshall, Tex 

Mill Pond, Texarkana, Tex 

Fish Pond, Clarksville, Tex 

Craven Lake, Arlington, Tex 

Lake Leeches, Alice, Tex 

Fish Pond, Willis, Tex 

Kedus Pool, Enloe, Tex 

Briggs Lake, Gilmer, Tex 

Railroad Pond, Bryan, Tex 

Reservoir, Panhandle, Tex 

Spring Lake, Hartley, Tex 

Reservoir, Beaumont, Tex 

Railroad Lake, Sadler, Tex 

Applicants in Texas 

Ice Pond, Lynchburg, Va 

Tuckers Pond, Petersburg, Va 

Spring Brook, Bri.stow, Va 

Deerfield Pond, Rutherglen, Va . - . 
Como Spring Pond, Richmond, Va, 

Goose Creek, Plains, Va 

Fish Pond, Cohoke, Va 

The Run, Barcroft, Va 

Swan Creek, Warminster, Va 

Applicants in Virginia 

Fisli Pond, Fairmont, W. Va 

Fish Pond, Parkersburg, W. Va — 
Private Ponds, Sheridan, Wyo 

Total 


Warmonth bass: 

Fish Pond, Andersonville, Ga 

Fish Pond, Oglethorpe, Ga 

Owens Creek Pond, Brennen, Ga . 
Applicants in Georgia 

Total 


100 

200 

200 

100 

400 

200 

200 

200 

250 

400 

400 

600 

200 

700 

300 

300 

300 

400 

200 

200 

200 

800 

300 

300 

800 

100 

200 

200 

700 

150 

75 

100 

60 

150 

75 

150 

250 

50 

100 

200 

150 

50 

350 

25 

200 

150 

120 

100 

50 

200 

100 

30 

190 

150 

100 

2,135 

100 

100 

200 

100 

100 

300 

200 

320 

200 

1,100 

200 

200 

250 


47,844 


500 

600 

100 

300 


1,400 


Species and disposition. 


Finger- 
lings, year- 
lings, and 
adults. 


Sun-fish: 

Fletcher Lake, Opelika, Ala 

Mill Pond, Opelika, Ala 

Jones Pond, Opelika, Ala 

Carpdale Pond , Merry, Ala 

Fish Pond, Seale, Ala 

Pettus Lake, Eutaw, Ala 

Spring Lake, Eutaw, Ala 

Tyson Pond, Montgomery, Ala — 

Pish Lake, Attalla, Ala 

Black water River, Jasper, Ala 

Mill Pond, Notasulga, Ala 

Mealing Pond, Benton, Ala 

Pratt Lake, Prattville, Ala 

Bell Fish Pond, Eufaula, Ala 

Spring Pond, Pratts Station, Ala... 

Fish Pond, Boligee, Ala 

Fish Pond, Uehee, Ala 

Rogers Lake, Ijetohatchee, Ala — 

Camp Creek, Tyler, Ala 

Fish Pond, Tyson, Ala 

Beaver Dam Pond, Elba, Ala 

Spring Creek, Montgomery, Ala . . . 

Fish Lake, Ozark, Ala 

Long Branch, Dothan, Ala 

Applicants in Alabama 

Whitewater Creek, Fayetteville, 

Ga 

Lake Mohignac, Columbus, Ga — 

Mill Pond, Americus, Ga 

Edgewood Pond, Atlanta Ga 

Bussevs Springs, Atlanta, Ga 

Fish Pond, Griffin, Ga 

Spring Pond, Pomona, Ga 

Black Lake, Sylvester, Ga 

Brooklyn Lake, Forsyth, Ga 

Hickorynut Branch, Mayfield, Ga. 
German Creek Pond, Thomson, Ga. 

Carmichael Pond, Augusta, Ga 

Fish Pond, Augusta, Ga 

Lake, Stone Mountain, Ga 

Forest Pond, Conyers, Ga 

Fish Pond, Jefferson, Ga 

Little South River Pond, Comer, 

Ga 

Holly Springs Lake, Americus, Ga. 

Bagley Pond, Americus, Ga 

MeQuester Pond, Culvcrton, Ga . . . 

Big Springs, Duluth, Ga 

Fish Pond, Grovetown, Ga 

Silver Lake, Chamblee, Ga 

Fish Lake, Rome, Ga 

Ombergs Creek, Rome, Ga 

Mill Pond, Rome, Ga 

Armuchee Creek, Rome, Ga 

Grays Mill Pond, Macon, Ga 

Fish Lake, Summerville, Ga 

Fish Pond, Geneva, Ga 

Fish Pond, Thomson, Ga 

Spring Branch, Younker, Ga 

Dover Mill Pond, Turnerville, Ga. . 

Fish Pond, Woodville, Ga 

Mill Pond, Thomasville, Ga 

Town Creek, Oglethorpe, Ga 

Gold Mine Pond, Kennesaw, Ga. . . 

Poplar Head Pond. Macon, Ga 

Augu'ita Pond, Augusta, Ga 

Fish Pond, Midland, Ga 

Wells Mills Pond, Smithville, Ga . . 

Leek Creek Pond, Mayfield, Ga 

Hartman Mill Pond, Roberts, Ga 

Applicants in Georgia 

Soldiers’ Home Lake, Danville, 111. 

Crystal Lake, Litchfield, 111 

Applicants in Illinois 

Mississippi River- 

Savanna, 111 

Bellevue, Iowa 

Gordons Ferry, low^a 

Lanesville, Iowa 

McGregor, Iowa 

Clayton, Iowa 


400 

200 

200 

200 

200 

100 

100 

200 

200 

800 

100 

lOO 

100 

150 

lOO 

100 

300 

200 

lOO 

400 

350 

200 

400 

100 

1,400 

200 

600 

200 

200 

200 

600 

100 

600 

150 

300 

200 

400 

200 

300 

100 

200 

150 

100 

150 

150 

200 

200 

300 

200 

200 

300 

800 

150 

200 

100 

200 

100 

200 

200 

300 

100 

200 

100 

100 

200 

300 

150 

200 

1,400 

2,100 

350 

800 

25,000 

105.000 

110.000 

25.000 

70.000 

35.000 
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Details of dktrihution — Continued. 


Species and disposition. 


Pinger- 
Imgs, year- 
lings, and 
adults. 


Species and disposition. 


5iW?i-72s7i~Continued. 

Wapsipinieon River, Quasqueton, 

Iowa 

Cedar River, Cedar Rapids, Iowa.. 
Maqoketa Raver, Manchester, Iowa 

Volga River, Volga, Iowa 

Old Reservoir, Louisville, Ky 

Pish. Pond, Lebanon Junction, Ky. 

Hillside Lake, Longview, Tex 

Pish Lake, Aquilla, Tex 

Fish Lake, Marshall, Tex 

Mill Pond, Texarkana, Tex 

Pish Pond, Clarksville, Tex 

West Side Lake, Crockett, Tex 

Silver Lake, Arlington, Tex 

Railroad Pond, Bryan, Tex 

Vance Lake, San Antonio, Tex — 

Applicants in Texas 

Mississippi River, Glenhaven, Wis . 


Mackerel: 

Buzzards Bay, off Long Neck, Mass. 
Great Harbor, Woods Hole, Mass .. 


Great Harbor, Woods Hole, Mass . . 
Vineyard Sound, off— 

Mouth Woods Hole Harbor, 

Mass 

Jobs Neck, Mass 

Tarpaulin Cove, Mass 

Robinsons Hole, Mass 

Nobska Light, Mass 

Quicks Hole, Mass 

Atlantic Ocean, Gloucester, Mass.. 
Buzzards Bay- 

North Robinsons Hole, Mass... 
Weatof Weepecket Island, Mass 
Hadley Harbor, Mass 


Flat-fish: 

Great Harbor, Woods Hole, Mass .. 
Little Harbor, Whods Hole, Mass - . 

Eel Pond, Woods Hole, Mass 

Hadley Harbor, Gosnold, Mass — 
Atlantic Ocean, Gloucester, Mass.. 

Waquoit Bay, Waquoit, Mass 

Atlantic Ocean, Manchester, Mass. 


Jreat Harbor, Woods Hole Mass . 


Sea bass: 

\ Great Harbor, Woods Hole, Mass .. 
Vineyard Sound, off Parker Point, 
Mass 


Lobster: 

Pishers Island Sound, Noank, 

Conn 

Casco Bay, off— 

Diamond Island, Me 

Mackey Island, Me 

Cushing Island, Me 

Mouth of Fore River, Me 


Clapboard Island, Me, 

Halfway Rock, Me 

Back Bay, Me 

Peaks Island, Me 

Portland Outer Harbor, off light- 
house, Me 

Boothbay Harbor- 

Cape Newagen, Me 

Boothbay, Me 

Gulf of Maine, off— 

Richmond Island Harbor, Me . 

Wood Island Harbor, Me 

Kennebunkport, Me 

Atlantic Ocean, off— 

Cape Porpoise, Me 

Wood Island, Me 

South shore of Small Point, Me . 


2.185.000 

2.570.000 

31.061.000 

9.088.000 

11.492.000 

3.018.000 

23.493.000 

2.483.000 

1.380.000 
316,000 

87”392,000 


59.148.000 
707,000 

7.402.000 

6.870.000 

149.666.000 

11.258.000 

11.374.000 

245.425.000 


Pemaquid Point, Me. 

Port Clyde, Me 

Rockland Harbor, Me 

Kittery Point, Me 

York Harbor, Me 

Great Harbor, W^oods Hole, Mass . . 

Eel Pond, Woods Hole, Mass 

Vineyard Sound- 

Tarpaulin Cove, Mass 

^ Nobska Point, Mass 

Buzzards Bay— 

Robinsons Hole, Mass 

Quicks Hole, Mass 

Scituate Harbor, mouth of Scituate 

Harbor, Mass 

Atlantic Ocean— 

Gloucester, Mass 

Rockport, Mass 

Manchester, Mass 

Beverly, Mass 

Essex, Mass 

Newcastle, N. H 


Tautog: 

Vineyard Sound, off Parker Point, 

Mass 519, 000 

Great Harbor, Woods Hole Mass .. 4,983,000 

Buzzards Bay, off Long Neck, Mass. 365, 000 


3,000,000 

4.200.000 

1.600.000 

3.000. 000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 
1,500,000 

1,500,000 

600,000 

1 . 000 . 000 


1,000,000 

1,000,000 

500.000 
1,000,000 
1,000,000 

1.500.000 
3,000,000 
3,000,000 

6.468.000 

148.000 

1.168.000 

499.000 


16.520.000 

2.500.000 

1.150. 000 
800,000 
600,000 

1. 500. 000 

68. 631.000 



REPORT ON INQUIRY RESPECTING FOOD FISHES AND THE 
FISHING GROUNDS. 


By Hugh M. Smith, Assistant in Charge. 


INVESTIGATIONS AND EXPERIMENTS REGARDING SPECIAL 
ECONOMIC ANIMALS. 

OTSTERS. 

ExperimenU at Zynnhave7ij The Commission has continued, 
under the direction of Dr. H. F. Moore, the oyster experiments at 
Lynnhaven, Va., the progress of which has been recorded in previous 
reports. During the preceding years trouble had been encountered 
in maintaining the salinity of the claire in seasons of great rainfall, 
and in the autumn of 1902 an appliance was installed for the purpose 
of obviating the difficulty. It consists of a 14-inch propeller revolv- 
ing on a vertical shaft in a well connected with the outer waters by a 
short canal. With the tide at a height of 10 inches above mean level, 
it is possible to raise the height of the claire one-half inch per hour, 
and the water lost by evaporation and seepage can be replaced by bay 
water of maximum salinity. F¥ith the water in the claire always 
maintained at the highest level, rainwater falling on the pond tends 
largely to keep on the surface and spills over the crest of the dam 
without considerably lowering the density of the claire. This is an 
important improvement, as a low salinity makes fattened oysters too 
fresh, injures their flavor, and le>ssens their value in the markets. 

The difficulty heretofore experienced with an occasional “marshi- 
ness ” in the flavor of the oysters has been overcome by the use of a 
lime solution in small quantities and the occasional removal of accu- 
mulations of filamentous algse, which, stimulated by the same artificial 
conditions which favor the growth of oyster food, tend, under ordinary 
circumstances, to grow luxuriantly. 

Owing to delays in the construction of the propeller pump and to 
difficulties encountered in its adjustment to the conditions, the claire 
was not filled with oysters until late in the season. The product was 
therefore smaller than hoped for and the price realized per barrel was 

less than would have been the case otherwise. From Febi’uary 28 to 
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May 5, 166 barrels were shipped. During April, the only month when 
the claire was operated at any approximation to its full capacity, 93 
barrels were fattened and the average price realized was $1 per barrel. 

In order that the system may be commercially applicable a higher 
price must be received, and to accomplish this it is necessary to be 
assured of a constant supply of oysters early in the season, when the 
most advantageous shipping arrangements can be entered into. It is 
believed that these conditions can be attained during the next fiscal 
year. 

Oysters in Sheepseot Biver^ Marne, — During the summer of 1902 
the attention of the Commission was called to the recent volunteer 
growth of oysters in oheepscot River, and Dr. W. C. Kendall, who 
was conducting other inquiries in the vicinity, was directed to make 
an investigation of the facts. It was found that in general the oysters 
extend from near the dam at Sheepscot village to about 2 miles above 
that place wherever they have found proper bottom. It is probable 
that the area of the beds could be considerably increased by the dis- 
tribution of suitable cultch. At the time of the settlement of the 
country productive beds existed in this river, but about 1860 they 
ceased to exist, although occasional large oysters have been taken 
from time to time since then. No young oysters were noticed until 
about 1898, but since then there has been a set of spat each year. 
Just what change of condition has brought this about is not known, 
and further inquiry into the matter is contemplated by the Commission. 

Oyster planting in North Carolina, — In collaboration with the 
geological and natural histoiy survey of North Carolina, the Com- 
mission has conducted, through the Beaufort laboratory, experiments 
in oyster culture in Pamlico Sound and Newport and North rivers. 
The maintenance of experimental beds has been continued with a view 
to determining the factors, favorable and unfavorable, which confront 
the commercial oyster planter in North Carolina, and to devise the 
best means of overcoming the untoward conditions. A subject of 
some interest, which was under consideration by Mr. O. C. Glaser, was 
the production of normally shaped oysters from reef oysters and the 
artificial production of reef oysters from well-shaped ones. 

Oyster mclture in Japan, — ^Taking advantage of a visit to Japan 
by Dr. Bashford Dean, of Columbia University, New York, the 
Commission arranged to have this well-known biologist investigate 
and report on the methods of oyster cultivation there pursued. 
Doctor Dean’s report,^ issued in February, 1903, is the first publica- 
tion in the English language dealing in detail with the Japanese 
oysters and their cultivation, and is an important and timely con- 
tribution, especially in view of the proposed acclimatization and 
cultivation of Japanese oysters on the Pacific coast of the United 


a Japanese Oyster Culture. Bulletin U. S. Pish Commission, 1902. 
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States. It is reported that during the past winter a considerable con- 
signment of oysters from Japan was planted in Washington waters. 

LOBSTEE. 

Lobster rearing , — Experiments in the hatching and rearing of lob- 
sters were continued at Woods Hole during the summer of 1902, in 
charge of Mr. George H. Sherwood. A special floating nursery was 
constructed and moored at the head of Great Harbor. Eggs and 
newly-hatched larvse were supplied from the Woods Hole hatchery as 
required, and other facilities of the station were freely used. Con- 
siderable progress was made beyond the previous year’s work, and it 
is believed that the methods which have now been developed are prac- 
ticable for operations on a large scale. One of the chief drawbacks 
this season was the extraordinary abundance of minute diatoms which 
thickly covered eggs and larvae, and seriously interferred with hatch- 
ing and growth. A final and complete report on the lobster- rearing 
experiments will soon be made by the special commission having this 
matter in charge. 

Sandbooh of the lobster , — Interest in the lobster continues unabated 
among fishermen, legislators, state fishery authorities, and biologists, 
and there is a very active demand for printed information in regard 
to the habits, growth, spawning, development, etc., of the lobster, as 
well as the methods and extent of the lobster fisheries. The mono- 
graphic work on the American lobster by Prof. F, H. Herrick, pub- 
lished by the Commission about seven years ago, is now out of print 
and no other report on the general subject is available for distribution. 
With a view to supplying the demand, the Commission has decided to 
issue a handbook on the lobster and its fisheries, and to this end has 
engaged Professor Herrick to condense and bring up to date his work 
referred to. During the summer of 1902 Professor Herrick visited 
the important lobster fishing communities on the coast and collected 
much new material on the natural history of the lobster. The lobster 
fisheries, lobster legislation, lobster rearing, and other matters con- 
nected with the economic aspects of the subject will be discussed by 
Dr. H. M. Smith. 

BETJE GEAB. 

The recent increase in the catch of blue or edible ci'abs in Chesa- 
peake Bay, where the fishery was already of great extent, and the 
appearance in the eastern markets of large quantities of soft-shell 
crabs of very small size, has led to the belief that the supply of crabs 
may be declining. The Commission therefore decided to begin an 
inquiry into the habits, breeding, abundance, etc, , of the crab in Chesa- 
peake Bay, and assigned Prof. W. P. Hay to the work, in conjunction 
with his study of the diamond-back terrapin in the same waters. 
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Many points were visited and observations made in all parts of the bay, 
and considerable new" light was thrown on the habits of this crab. The 
information thus collected will be of value should it become necessary 
to enact measures for protecting the species. Among the interesting 
facts apparently established are: (1) that in Chesapeake Bay the blue 
crab seldom or never produces eggs at any great distance from the 
ocean, and therefore that the myriads of adult crabs found in the 
upper waters of the bay represent young crabs which have migrated 
thither from the denser waters near the Virginia capes; (2) that the 
crab produces eggs only once, and dies shortly after spawning; and 
(3) that the males undoubtedly live longer than the females, great 
numbers of large adults surviving the winter by burying themselves 
in the mud in the deeper channels. 

DIAMOND-BACK TERRAPIN. 

The growing scarcity of the diamond-back terrapin in Chesapeake 
Bay, which has for ^mars been the most productive region, has led to 
the belief that the species may eventually become almost exterminated 
if the present methods of the industry continue, or if no steps are 
taken to arrest the decline by cultivation. The reported catch of 
terrapins in Maryland in 1901 was only one-sixtieth of the quantity 
and one-twentieth of the value of that in 1891; and in Virginia the 
output in 1901 was one-tenth the quantity and one-thirteenth the value 
of that for 1891. The decrease in the local output has in part been 
made good b}^ the importation by the dealers of terrapins from the 
South Atlantic and Gulf States — these southern terrapins being kept 
for a while in pounds and then shipped to market. There have been 
many requests for data regarding the growth, food, breeding, etc., of 
the torapin, but the only report on the subject, published many years 
ago, is out of print and much of the information therein contained is 
obsolete and incomplete. 

During the summer of 1902 a complete study of the diamond-back 
terrapin of the Chesapeake Bay region was undertaken by the division, 
Prof. W. P. Hay being placed in charge. In addition to the natui'al 
history of the species, there were considered the extent and causes of 
the decrease, the laws regulating the terrapin fishery, terrapin pounds 
and their management, the trade, markets, prices, etc. Special atten- 
was given those points in the natural history of the species which bear 
on the question of artificial rearing, and a series of experiments was 
inaugurated addressed to this phase of the subject. Supplemental to 
this inquiry, an experimental pound was established at a favorable 
locality on the Choptank River, Maryland, and another at the labora- 
tory at Beaufort, N. C., for the purpose of keeping terrapin under 
observation and noting their growth, breeding habits, etc. 
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There was also taken up a study of the diamond-back terrapin from 
the standpoint of systematic zoology, and specimens were collected 
and brought together in Washington from Delaware, Maryland, Vir- 
ginia, North Carolina, Florida, Mississippi, Louisiana, and Texas in 
order to determine the specific or varietal differences. 

The inquiries and experiments will be conducted during another 
season, after which it is hoped that a final report on the biology of the 
diamond-back terrapin may be made and that a practicable method of 
cultivation may have been developed. 

PACIFIC SALMONS. 

8almo7i fisheries of Alaska . — The unusual activity displayed in the 
Alaska salmon fisheries during the last few 3^ears, the remax’kable 
extension of the fisheries, the great increase in the amount of gear 
used and in the number of canneries operated, together with the very 
close competition among the different companies, each striving to secure 
as large a pack as possible, made it evident that the demand upon the 
salmon supply was greater than could be met by natural reproduction. 
Fearing a serious depletion of the fisheries, the President, under date 
of November 8, 1902, requested the Commissioner of Fish and Fish- 
eries to appoint a special commission to make a stud}^ of the condition 
of the salmon fisheiies of Alaska, the efllcienc}" of the existing regula- 
tions under which they are carried on, and the necessity for artificial 
propagation, and to submit a report embody^ing such recommenda- 
tions as might be thought needful for the proper regulation and pres- 
ervation of those important fisheries. The special Alaska salmon 
commission consisted of Dr. David S. Jordan, president of Stanford 
University; Dr. Barton W. Evermann, assistant in charge of the divi- 
sion of statistics and methods of the fisheries; Lieut. Franklin Swift, 

D. S. Navy, commanding the Albatross; Mr. A. B. Alexander, fisheiy 
expert on the Albatross; Mr. Cloudsley Rutter, naturalist on the Alba- 
tross; and Mr. J. Nelson Wisner, field superintendent of fish-cultural 
stations. In addition to the regular members, the following asvsistants 
to the commission were appointed: Mr. F. M. Chamberlain, Mr. 

E. L. Goldsborough, and Mr. H. C. Fassett, of the Fish Commission; 
Dr. Harold Heath, Dr. C. H. Gilbert, Mr. M. H. Spaulding, and Mr. 
Harold Jordan, of Stanford Universih^ and Mr. A. H. Baldwin, of 
Washington, as artist. 

The steamer Alhaty^oss was detailed for use during the investigations, 
but before the ship went north shore parties for the study of certain 
phases of the salmon fisheries were established as follows: Early in 
March Mr. Chamberlain went to Loring, Revillagigedo Island, in 
southeast Alaska, where he entered upon a studj^ of the habits of the 
salmon, which it is expected will be carried on continuously^ for at least 
one calendar year, One of the largest salmon canneries of Alaska and 
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the largest and best equipped salmon hatchery in the world are located 
here, and the place affords exceptional opportunities for a study of 
four of the five species of Alaska salmon. In May Mr. Rutter and Mr. 
Spaulding established a similar station at Karluk on Kadiak Island. 
The facilities for a study of the salmon are unsurpassed at Karluk. 
Karluk River is one of the best salmon streams in Alaska; there are 
two well equipped canneries at its mouth, and the Alaska Packers’ 
Association operates an extensive salmon hatchery at the head of the 
lagoon. Early in June Doctor Gilbert was sent to Bristol Bay, Ber- 
ing Sea, where he entered upon similar studies of the salmon and 
salmon fisheries of that region. At the end of June all these investi- 
gations were in progress and were carried over into the next fiscal 
year. The Albatross^ with the other members of the commission and 
their assistants on board, sailed from Seattle for Alaska, June 18, 
and the investigations were in progress at the close of the fiscal year. 

Bluehack salmon in Baker Lake. — In conjunction with the opera- 
tions of the hatcheiy for blueback salmon on Baker Lake, at the head 
of Skagit River, Washington, the superintendent desired to have cer- 
tain biological investigations undertaken, and Mr. Cloudsley Rutter 
was assigned to the inquir^^ One of the questions raised by the 
superintendent was whether there was sufficient natural food in the 
lake and its tributaries to support the young salmon liberated by 
the hatchery. When the lake was visited in November young salmon 
were found to be abundant, but no more so than other salmonoids 
usually are in suitable waters. It seems to be established that many of 
the bluebacks go downstream at an early age, and there is food enough 
in the lake for all that remain. Young silverside salmon were more 
abundant than bluebacks, although bluebacks are much more exten- 
sively propagated than the others. In view of the importance of the 
Baker Lake station, as the only known place in the Puget Sound region 
where the valuable blueback salmon can be artificially propagated on 
a large scale, it seems desirable that there should be a thorough study 
of the entire Skagit basin with reference to the movements, spawning, 
etc., of the salmon. From the information already at hand it seems 
probable that there are other sites suitable for hatcheries on the Skagit 
or its tributaries. 

Natural history of the guinnat salmon. — The investigations of the 
quinnat salmon in the Sacramento basin, which had been in progress 
for a number of years under the charge of Mr. Cloudsley Rutter, 
assistant of the Commission, were incorporated in a report^, issued in 
March, 1903, which is an important contribution to the knowledge of 
this valuable fish. Supplementary inquiries addressed to special points 
in the life of the quinnat salmon of the 'Sacramento were carried on 
during September, October, and November, 1902, by Mr. Rutter and 


a Natural History of the Quinnat Salmon. A report on investigations in the Sacramento Kiver, 



EEPOBT OF COMMISSIOHEK OF FISH AliTD FISHEEIES. 81 


Mr. F. M. Chamberlain. One of the topics considered was the move- 
ments of spent salmon, more especially the tendency of spent fish to 
move downstream. The season was unfavorable for observations in 
Battle Creek, the point selected for this purpose, and the data obtained 
were meager; a few spent fish were caught and tagged, and some of 
these were subsequently taken in a trap above the place of release, but 
none was caught below. A site suitable for a branch hatchery for 
the summer run of salmon was found on Battle Creek, opposite the 
mouth of Baldwin Creek; the advantages of the place are a gravity 
supply of water, facilities for placing a rack, seining grounds, and 
spawning beds. 

The eflfects of light on developing salmon eggs were determined by 
experimental tests at Battle Creek hatchery in November. These 
proved that eggs are injured by sunlight and light on a cloudy day up 
to the age of 3 weeks; before the age of 2 weeks the eggs thus exposed 
will die in twenty -four hours; after that age there is greater resist- 
ance but still considerable loss. When a basket of young salmon eggs 
is placed in the light, the eggs in the top layer will die, while the 
deeper eggs are uninjured; and if one end of a basket is sheltered the 
line of demarcation is sharply defined by the number of dead eggs on 
the two sides. Inside the hatchery, eggs in an open basket, in a basket 
covered with the ordinary trough screen, and in a basket inclosed in a 
light-proof box opened only by candlelight exhibited no appreciable 
differences in percentage hatched or in health of fry. Prof. C. W. 
Greene continued his studies of the physiology of the Sacramento 
quinnat salmon, making observations and experiments on salmon at 
sea, in the lower course of the river, and at the spawning grounds in 
the headwaters at Monterey, Black Diamond, and Baird, respectively. 
Mr. Rutter assisted in this work. 

ATLANTIC SALMON. 

Salmon of Penolseot Basin . — The investigation of the inland waters 
of Maine, on which Dr. W. C. Kendall has been engaged for several 
seasons, was continued during the first four months of the fiscal year, 
most attention being devoted to the salmon of Penobscot River, 
especially the young salmon of the East Branch. The basin of this 
stream was thoroughly explored, including its two principal tributaries, 
Wissataquoik River and Sebois Stream, together with numerous brooks 
and lakes. It is alleged that owing to artificial obstructions but few 
salmon are able to ascend the East Branch, and only a few adult fish 
were observed above Grindstone, at the mouth of Wissataquoik River; 
it is possible, however, that there were other fish lying concealed in 
the deep pools. Although salmon are said to have been very scarce 
for the past few years on their spawning beds, young salmon evidently 
of this year’s hatching were fairly numerous in all suitable places in 

F. C. 1903 6 
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the main stream from the Wissataquoik to Grand Pitch, and were 
common in Wissataquoik and Sebois rivers and in nearly eveiy spring 
brook. While these young salmon had attained a length of only 5 to 
6 inches, those found between Grand Pitch and the dam at the foot of 
Matagamon Lake were from 6 to 10 inches long. These larger fish 
have been mentioned in previous reports as peculiar in that the males 
were sexually mature; but it was found that even smaller fish from 
farther downstream showed the same condition and apparently when 
only a few months old. A number of young salmon were marked by 
attaching small copper tags to their dorsal fin, for the purpose of 
determining their movements and rate of growth. 

Lmidloched salmon in Massachusetts , — Some attempts have been 
made to stock with landlocked salmon certain Massachusetts ponds, 
and further requests for fish for stocking purposes having been 
received, it was deemed advisable to determine whether the ponds are 
adapted for salmon and to ascertain the results of the plants already 
made. In November, 1902, Mr. Vinal N. Edwards, of the Woods 
Hole station, was detailed to visit the ponds in question, which are 
near Osterville, in Barnstable County, and to make observations on 
their size, depth, tempex’ature, character of bottom, vegetation, and 
animal life. A dredge and a seine were used in collecting specimens 
of fish, etc,, and fishing trials were made with hook and line. Follow- 
ing are the results of the examination of these ponds as reported by 
Mr. Edwards: 

Neck Fond. — Area, 50 acres; depth, 35 feet; 100 feet from shore there is a depth of 
25 feet all around the pond; temperature November 10, 1902, 46° F. at surface, 44° at 
bottom; no outlet; water can not be drawm off. Pond surrounded by trees and by a 
white sandy beach 10 to 20 feet wide; bottom gravelly to depth of 25 feet, then sandy, 
with, grass (which is very thick in some places). 

Bredged all over pond, hut found very little animal life in the grass. W ater so deep 
that seining was impossible except close to shore; there caught yellow perch and 
minnows. Other fish found in the deeper f^krts of the pond are brook trout, black 
bass, several kinds of small fish, and landlocked salmon. In October, 1900, 1,000 
young landlocked salmon w^ere planted here. When fishing for a few minutes in the 
middle of the pond with salt^vater shrimp, two salmon were caught and two others 
were brought to the surface; then, the shrimp being expended and minnows being 
used, only large yellow perch were caught. It is reported that everyone who has fished 
for perch with shrimp-bait has taken some salmon. 

Michaels Fond. — Area, 25 acres; depth, 30 feet; temperature November 11, 53° F. 
at surface and bottom; shores gravelly; bottom hard, covered with grass; no shade; 
water not so clear as in other ponds; no outlets or inlets; water can not be drawn off. 

Pond contains an abundance of yellow perch, horned pouts, and minnows. Seven 
years ago 5,000 rainbow trout were planted, but none has since been seen. 

Grigsons Fond. — Length, miles; width, three-fourths to 1 mile; half the pond is 
80 feet deep, the deep water close to shore; temperature November 10, 54° F. at sur- 
face, 52° at bottom, summer temperature said to reach 70°; little shade; very clear; 
sides gravelly to depth of 30 feet, beyond that mostly hard bottom covered with grass; 
no outlets or inlets; water can not be drawn off. 

Black bass, pickerel, and yellow perch abundant; a few brook trout said to occur; 
no salmon ever planted here. 
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It therefore appears that Neck Pond has been rather well stocked 
with landlocked salmon and that at least one of the other ponds is 
adapted to it, althou^'h it may be questioned whether these waters will 
permanently support a good supply of salmon in view of the abundance 
of the predaceous fishes therein. 

It may be mentioned, as bearing further on the suitabilit}^ of Massa- 
chusetts waters for this species, that a pond in East Falmouth, near 
Woods Hole, is plentifully stocked with the fish, many being taken 
by anglers in the summer of 1902, some of which weighed 4 pounds; 
and that Long Pond in Falmouth has also been successfully stocked. 

CAEP. 

The study of the carp in Lake Erie was continued by Mr. L, J. 
Cole during June, 1903, and a full report on this subject will shortly 
be completed. Making his headquarters in the region of Sandusky, 
Mr. Cole gathered further information on the breeding habits of the 
carp, the relations of the carp to aquatic vegetation, the introduction 
and increase of carp fisheries, and effects on the movements of the 
carp of the changes in the water level so prevalent in the region. 

OAT-FISHES. 

Both commercial fishermen and anglers throughout the country are 
showing an increasing interest in the various species of cat-fishes, and 
the requests for cat-fish for stocking public and private waters have 
been numerous. It is possible that it will soon become necessary for the 
Government to undertake extensive fish-cultural measures addressed 
to certain species in order to meet the growing demand. The estab- 
lishment of a special cat-fish breeding station in the South has also been 
suggested. There has been but little information published in regard 
to the spawning habits of the cat-fishes, and practically nothing is 
known of the breeding and other habits of some of the most important 
species. Some specimens of the common bullhead or yellow cat-fish 
{Ameiurus nebulosiii) which spawned at central station, Washington, 
D. C., in July, 1902, were kept under close observation and served as 
the basis for a paper ^ in which the nest making, spawning habits, 
eggs, incubation, care of eggs and young, and growth of young were 
described. In another paper ^ there were brought together many 
notes, mostly extracted from published records, on the food value, 
food and feeding habits, acclimatization, etc., of some of the best- 
known species. 

aBreeding-Habits of the Yellow Cat-fish. By Hugh M. Smith and L. G. Harron. Bulletiii TJ, S. 
Fish Commission, 1902. 

h Habits of Some of the Commercial Cat-fishes. By W. C. Kendall. Bulletin U. S, Fish Commission, 
1902. 
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TILE-FISH. 

The recent reports of the Fish Commission have had references to 
the abundance of tile-fish {Lopholatilus chamseleonticeps) off the south- 
ern New England and Middle Atlantic coast, and to the efforts of this 
bureau to create a demand for the fish that would lead to the establish- 
ment of a fishery. The numerous requests for the fish from wholesale 
and retail fresh-fish dealers and from curers, who were desirous of 
making known to the public the edible qualities of this fish, induced 
the Commission to undertake to obtain another supply for gratuitous 
distribution. Accordingly, the schooner Grampus^ sailing from W oods 
Hole on July 30, 1902, made a short trip to the most easily reached 
grounds. On July 31, 76 miles SE. by S. of No Mans Land, in lati- 
tude 40^ 10' 45" W. and longitude 70° 20' 30" N., the fishing trials were 
made, five lots of trawls being set about the vessel, in water 65 fath- 
oms deep. Fresh menhaden and frozen squid were used for bait, the 
former appearing to be the better. The results of the fishing were as 
follows, the trawls being left down two hours: 


Set No. 

Tubs of 
trawls. 

Hooks. 

Fish 

caught. 

1 

3 

1,050 

102 

2 

3 

1,050 , 

78 

3 

4 

1,400 

128 

4 

3 

1,050 

99 

6 

2 

700 

67 


The number of fish caught was 474, ranging in weight from 3 to 40 
pounds, and the aggregate weight was estimated to be between 7,000 
and 8,000 pounds. This was the largest catch of tile-fish ever made, 
and, considering the very short time the trawls were left down, the 
trials confirm the previous indications of the remarkable abundance of 
this species. A vessel equipped with the fishing gear of the Boston 
and Gloucester fresh-fish fleet should be able to take 50,000 pounds in 
a day’s fishing. 

The fish were landed at Woods Hole and shipped in ice in small lots 
to many well-known firms in Gloucester, Boston, New York, and 
elsewhere, by which they were distributed to hotels, clubs, and private- 
customers. Enough has probably been published to show the general 
sentiment as to the edible qualities of the tile-fish, but the following 
information and special opinions in regard to the mai’ket value of this 
year’s catch may not be without practical interest: 

Thirty fish were sent to the members of the Boston Fish Bureau. The secretary 
reported that the fish were held to be good and that the members believed there was 
a satisfactory market for them. One member thought the fish tasted like the red 
snapper and another said it greatly resembled the striped bass in flavor. "" 

Mr. A. F. Bich, wholesale fish dealer and commission merchant, of Boston, received 
126 pounds of fish and ^ disposed of them among several fish markets, charging them 
5 cents a pound, and they sold all of them at a profit and have been asking for more." 




EBPOEX OB' OOMMISSIONEE OB' B'ISH AND B'ISHEEIBS. 85 


Messrs. John Pew & Son, owners of fishing vessels, curers, and wholesale dealers, 
Gloucester, Mass., wrote: ^‘We had heard considerable about these fish, but had 
never had the opportunity of examining them or eating them. It seems to us that 
they would be quite an addition to the food supply of the country if the quantity 
easily taken could l)e assured. We tried them under various forms, and they are 
certainly palatable, and would find a ready market, we think. We would prefer the 
cod and haddock, however, to the tile-fish.’’ 

The J. Maddock Company, wholesale fresh-fish dealers, Boston, wrote: We are 
of the opinion that a ready market can be found for this fish at a fairly good price, 
say, about 5 to 10 cents per pound. We trust that you may be successful in arousing 
interest among the fishermen in the catching of this fish.” 

Mr. W. H. Prior, wholesale fresh-fish dealer, Boston, reported that he sold the 
barrel of tile-fish sent him for 12 to 15 cents a pound, and that they gave perfect 
satisfaction. 

In order that the value of the tile-fish in the dry-salted and boneless 
state>s might be determined, about 1,000 pounds of fresh fish were sent 
to a curer in Gloucester. When split and dry-salted, like cod, and 
also when prepared like boneless cod, it was found that the tile-fish is a 
very satisfactory food, the muscles being thick, flaky, and well-flavored. 
The objections to the tile-fish when cured are purely aesthetic, the flesh 
being of a somewhat darker color than that of cod and being slightly 
discolored by fat, which is more plentiful than in the cod. When 
slack- salted and smoked, the tile-fish is reported to be excellent. 

It is interesting to be able to announce the first deliberate attempt 
to catch tile-fish on the part of a regular fisherman. The information 
is communicated by Mr. William H. Jordan, of Gloucester, who writes 
as follows, under date of October 4, 1902: 

Captain Langworthy, of Noank, Conn., is superintending the building at Essex of a 
vessel he will command in the fishing business, and is here at intervals. He became 
interested in the information about the tile-fish which I furnished him as originating 
with you. He saw those we have cured on the wharf, and, without announcing his 
intention, went to Stonington, where there is a fishing yacht named the Gazelle^ 
owned by Captain Atwood, who keeps her for pleasure, but is an old fisherman. 
They made a trip, south by east from Block Island, until they struck 56 fathoms of 
water, and they found the fish in abundance. As fast as a hand line would reach the 
bottom it secured a fish. They had a short piece of secondhand haddock trawl, 
which they set and obtained quite a quantity of fish. These fish they did not attempt 
to market, but gave away, as they simply went to verify the information that Captain 
Langworthy had received. I think he will try this fishing next winter, when his 
new vessel is ready. 

The capture of a tile-fish on Quero Bank by a cod-fishing vessel 
greatly extends the previously known range of the species. It appears 
that about December 15, 1902, the schooner of Gloucester, 

caught a small tile-fish on the eastern edge of Quero, in latitude 4AP 
26' N. and longitude 57^ 13' W., in 170 fathoms of water. The speci- 
men was seen and identified by Capt. S. J. Martin, agent of the Fish 
Commission at Gloucester, and by various other persons who are 
familiar with the species. 
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COMMERCIAL SPONGES OF FLORIDA. 

Siirvdi/ of the sponge groa7ids , — The steamer Fish Hawk continued 
the suryej^ of the sponge grounds off the Ploidda coast, beginning 
work at Cape Sable on December 17, and concluding in the yicinit}^- of 
Cape Florida about the end of February. During this period all the 
sponge grounds of the east coast were examined and plotted, thus con- 
cluding the survey of the sponge-bearing bottoms of the state begun 
several ^^ears ago. Complete collections of sponges were made, and 
much information was acquired in regard to the productivity of the 
sponge grounds, the comparative abundance of the different kinds of 
sponges on the various grounds, etc. Experiments were undertaken 
to test the feasibility of transporting sponges alive in aquaria on the 
ship, but without marked success. During the course of the survey 
lines of dredgings and soundings were run at right angles to the coast, 
in order to determine the general character of the bottom fauna on the 
inner edge of the Gulf Stream, and considerable collections of valuable 
material were made. 

Sjponge calhire . — During the year the experiments in sponge culture 
have been continued under the direction of Dr. H. F. Moore, at three 
different points on the coast of Florida. Practically the same methods 
have been followed as during the preceding year, but additional 
materials for attachment have been tried in order to detei'mine the 
cheapest and most durable. As stated in previous reports, the method 
which appears to give the best results, having due regard for the 
requirements of a commercially profitable industry, is the attachment 
of the cuttings to wires fastened to stakes driven into the bottom 
about 50 feet apart, in such manner that they are suspended free of 
the bottom. It has been determined that the cuttings not only grow 
more rapidly and of more regular shape when suspended freely in the 
water, but that a larger proportion survive. Numerous parallel experi- 
ments, where the free suspension of the cuttings in one case was the 
only difference in the conditions, show indubitably the advantage of 
raising the wires above the bottom. When the cuttings are not sus- 
pended, wave movements produce attrition upon the bottom and sub- 
sequent abrasion of the surface of the sponge, and the mortality rate 
is high, especially during the early stages of growth. 

The deposit of silt and the overgrowth of vegetable matter in por- 
tions of the sponge also restrict the growth, causing not only a reduc- 
tion in weight, but an irregularity of form which reduces the market 
value. When the cuttings are suspended the ultimate shape, whatever 
be the original shape of the cutting, is invariably regularly spherical 
or ellipsoidal. From a commercial standpoint the method is mani- 
festly an improvement upon nature’s, for the suspended sponge is 
more advantageously situated as regards water currents and food sup- 
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ply; it grows more rapidly than when at the bottom; it is more regu- 
lar, and thei'e is no “root,” the portion of the sponge which in service 
proves itself least durable. 

As stated in the report for the preceding fiscal year, the cuttings 
are in general subcubical in shape and about 2 cubic inches in volume. 
They are cut from the live sponges with a sharp knife, and each has 
at least one face covered by the original skin. A slit about 1 inch in 
depth is made parallel to the longest axis and placed astride the sus- 
pension wire. A piece of aluminum wire about 4 inches in length is 
thimst through the two flaps and the ends twisted around the suspen- 
sion wire in such manner as to close the slit. Within a week the 
opposed faces of the slit unite and the cutting heals around the sus- 
pension wire. 

The general system alreadj^ evolved is believed to be that which will 
ultimately obtain in practice, but the ideal material for the suspension 
lines has not yet been found. Copper wires w^ith okonite and under- 
writer’s insulations, asbestos cord, thin manila and cotton rope, and 
stranded galvanized iron wire were the materials first employed. The 
ropes quickly rot, and within a year the okonite insulation softens 
and breaks from the wire, so that the exposed copper is acted upon by 
the sea water and weakens to the breaking point Underwriter’s 
wire, a much cheaper insulation and inferior for electrical purposes, 
lasts much longer, but at the end of the fiscal year lines which had 
been in use eighteen months were beginning to lose their insulation 
in places. A heavier wire and thicker covering than that already 
employed would doubtless be more durable. Asbestos cord, which h 
about twice as costly as the underwriter’s wire, is slightly, if at all, 
acted upon chemicall}^ by the sea water, but when wet the fibers 
become slippeiy and the tensile strength of the cord is much reduced. 
When the sponges ai’e large the strain on the line becomes con- 
siderable, especially duidng storms, and it is doubtful whether plain 
asbestos cord will prove sufficiently strong. Experiments now under 
way indicate, however, that by suitable treatment the strength of the wet 
cord may be more than doubled without materially increasing the cost. 

The organic attachment of the cuttings to the suspension wire is 
advantageous, but not essential. The condition has been attained 
with none of the materials above enumerated, and during the present 
year experiments have been conducted with the accomplishment of 
this end in view. Lead has proved to be the most satisfactory mate- 
rial, as it is but little affected b 3 ^ sea salts and the cuttings soon 
become fixed. Lead wire is useless on account of its lack of tensile 
strength. Lead-covered insulated copper wire is too heav}", or, if 
made sufficiently light, the lead casing is so thin that it breaks, cuts 
the insulation, and, coming into contact with the copper, establishes a 
destructive electrolytic action. To overcome these several difficulties, 
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ordinary marlin with a lead covering one thirty-second of an inch thick 
was employed, with results that were satisfactory at the end of a trial 
of eight months. It is possible that marlin may rot in a period of 
time shorter than that required for the maturing of the sponges, in 
which event the material will have to be abandoned. 

On the whole, the progress of the work has been encouraging. 
Cuttings which originally measured 1 by 1 by 2 inches have in eighteen 
months gi'own into spheroids in some cases 4: inches in diameter, or 
twenty -five times the original weight. These sponges are larger and 
heavier than the minimum size marketed from the natural beds. The 
proportion of survivals after sixteen to eighteen months varies with 
the condition of the experiment between 45 and 95 per cent. Though 
the experiments have not reached a conclusive stage, the results so 
far attained are such that a firm engaged in the sponge business has 
begun operations on a commercial scale, the results of which will be 
available for the information of the Commission. 

AQUATIC RESOURCES OF HAWAII AND SAMOA. 

At the close of the fiscal year 1902 the steamer ATbatross was 
engaged in an investigation of the fishes and other aquatic resources 
of the Hawaiian Islands. These investigations were under the general 
direction of Dr. David S. Jordan, president of Stanford University, 
and Dr. Barton W. Evermann, of the Eish Commission. The investi- 
gators on board Albatross Dr. Charles H. Gilbert, Prof. John 
0. Snyder, and Mr. Walter K. Fisher, of Stanford University; 
Dr. Charles C. Nutting, of the University of Iowa, and Mr. A. B. 
Alexander and Mr. Fred M. Chamberlain, of the permanent staff of 
the Albatross, The work continued until August 30, when the ship 
returned to San Francisco. 

During the conduct of this survey most of the islands of the 
Hawaiian group were visited. Dredging was carried on in the chan- 
nels and on the banks among the islands, shore collecting was done 
whenever practicable, and the abundance and values of the different 
commercial fishes as seen in the markets at Honolulu and elsewhei^e 
received attention. Knowledge of the shore fishes was greatly 
increased, many species not previously known having been found. 
Deep-water dredging about the islands proved exceedingly difficult, 
owing to the roughness of the lava and coral bottom; the trawls were 
frequently torn and sometimes entirely carried away. Nevertheless, 

. large and valuable collections were obtained, including many species 
of fishes, mollusks, crustaceans, and other invertebrates, either 
previously unknown or very rare. 

A visit was also made by the Albatross to the Leeward Islands, 
some 800 miles northwest of Honolulu, giving an opportunity to deter- 
mine the extension of the Hawaiian shallow- water fauna in that direction 
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and to land on Laysan Island, which is of very great interest on account 
of immense numbers of birds that ha\"e their breeding grounds there. 
The amount of sea food which this vast multitude of birds takes from 
the ocean probably exceeds a thousand tons daily. As this food 
doubtless consists wholly of either fish or food of fish, the importance 
of aquatic birds in their relation to the fisheries becomes at once 
apparent. 

The large collections made during the Hawaiian investigations of 
1901 and 1902 have been assigned to specialists in the various groups, 
and the reports are now in course of preparation. It is expected that 
the report by Doctor Gilbert on the deep-water fishes of the Hawaiian 
Islands will soon be ready for publication, and that the final report by 
Doctor Jordan and Doctor Evei’mann, containing descriptions and 
illustrations of all the species of fishes known from those islands, will 
vSoon follow. 

The investigations by the Commission of the fishes and other aquatic 
life of the Hawaiian Islands naturally led to a consideration of the 
oidgin of the Hawaiian aquatic fauna and its relation to that of the 
islands to the southward. It was therefore arranged that Doctor 
Jordan should spend the summer of 1902 at the Samoan Islands mak- 
ing collections of the fishes of that group. Doctor Jordan sailed for 
Apia in May, 1902, accompanied by Prof. Vernon L. Kellogg and 
Mr. Michitaro Sindo, and returned in August following, bringing with 
him a very large collection, embracing about 600 stiecies of fishes, many 
of which are new to science. This collection is now being studied by 
Doctor Jordan, and the report will be published by the Commission. 

SPECIAL INQUIRIES IN JAPAN. 

The Commission having decided to make a study of certain bio- 
logical and other phases of the fisheries of Japan in the interest of 
the fishing industry of the United States, Dr. H. M. Smith was 
detailed to this duty in the latter part of the fiscal year. Besides 
making a general survey of the Japanese fisheries, which are among 
the most extensive and interesting in the world, attention was directed 
to certain special branches in which the Japanese have attained prom- 
inence and which are of practical importance to the United States, 
among them being the cultivation and utilization of marine algfe, the 
production of pearls in mollusks by artificial means, and the culture 
of terrapin. Another subject of special study^- was the dwarf salmon — 
its habits, growth, distribution, food value, cultivation, etc. — with a 
view to determining the feasibility of its acclimatization in the United 
States. The advisability of introducing some of the Japanese fishing 
and curing methods into the United States, and the opportunities for 
promoting the fishery trade of the two countries, were also considered. 
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The Japanese minister to the United States very courteously 
acquainted his Government in advance with the purposes of the inves- 
tigation, and the Japanese Government, through its department of 
commerce and agriculture, extended every facility and made most 
ample provision for the prosecution of the inquiries, detailing differ- 
ent members of the imperial fisheries bureau to accompany the 
Commission’s representative on his travels to the fishing districts. 
The thanks of the Commission are due especially to Hon. N. Maki, 
director of the imperial fisheries bureau, and to his efScient assist- 
ants, Doctors Kishinouye, Oku, Kitahara, Nishikawa, and Mshimura. 
Many courtesies were also extended by officials of various local gov- 
ernments, as welJ as by private citizens in all places visited. 

At the request of the Imperial Fishery Institute in Tokyo, Doctor 
Smith delivered an illustrated lecture on the organization and work 
of the United States Fish Commission, and, at the solicitation of the 
Imperial Fisheries Society, he gave an illustrated lecture in Osaka on 
the fishery industries of the United States. 

DISEASES AND PARASITES OF FISHES. 

GENERAL STUDY OF FISH DISEASES. 

Routine consideration of the diseases affecting domesticated and wild 
fishes has been given by Mr. M. C. Marsh, the assistant assigned to 
the subject of fish pathology; and numerous investigations have been 
made in the interests of the Commission, various States, and private 
owners of fish ponds or fish-cultural establishments. 

The cause of the destructive epidemics among artificially reared 
brook trout, referred to in previous reports, has been definitely traced 
to a germ, of which a full account has been published.^ This organism 
was obtained from the blood of diseased brook trout and stands in spe- 
cific causal relation to the disease. It is a pleomorphic form, which 
appears in the blood and local lesions of its host as longer or shorter 
rods with occasional spherical forms. It is pathogenic particularly to 
the brook trout {Salvelinm fontinalis)^ but has been isolated from Loch 
Leven trout {Salvto truUa lemnensii) in epidemic, and in a few cases 
from the lake trout ( Crist-womer namaycusJi ) . It has been found only in 
domesticated or aquarium fish and never in wild trout from natural 
waters. Healthy brook trout succumb to the disease in a few days 
by direct inoculation beneath the skin into the peritoneal cavity or into 
the orbital cavity, and after a longer time by mixing cultures with 
their food; the organism recoverable in all cases from the heart blood. 
Inoculation into the dorsal lymph sac of a frog of 1 per cent of its 

aBacteritua Trutto, a new Species of Bacterium Pathogenic to Trout; Science, x-yi, 706-707, Octo- 
ber 31, 1902. A. More Complete Account of Bacterium Truttae: TJ. S. Fish Commission Bulletin, 1902, 
pp. 411-415, 2 pi. 
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body weight of a bouillon culture was negative, the frog showing no 
effects. Trout dead of the disease may be eaten, after ordinary cook- 
ing, without ill effects. A cat has habitually eaten and thrived upon 
the fresh, uncooked bodies of the dead trout, and the organism is prob- 
ably not pathogenic to any warm-blooded animals. Attempts to stain 
flagella have had negative results, and the species is placed in Bacte- 
rium and named truttse for the group of fishes that apparently con- 
tains its chief hosts. 

In February, 1903, in response to a request of the Surgeon-General 
of the Public Health and Marine Hospital Service, the Commission 
detailed Mr. F. M. Chamberlain, assistant on the steamer Albatross^ 
then at San Francisco, to cooperate with the representative of the Serv- 
ice and of the health department of San Francisco in a special inquiry 
growing out of the efforts to eradicate the plague from the Chinese 
quarter of San Francisco. It being proposed to bring about a whole- 
sale destruction of rats in the sewers by means of poisons (such as 
arsenic and phosphorus), the authorities desired to have an assistant 
of the Commission keep watch at the outlets of the sewers to note 
the effects of such poisons on the fish life of San Francisco Bay, and 
if it appeared that injury was resulting, to suggest modification in the 
methods of procedure. 

EFFECTS OF POLLUTED POTOMAC WATEE ON FISHES. 

In the case of the United States against a local compan3% charged 
with violating section 901 of the code of the District of Columbia, 
this Commission became interested because of the alleged contamina- 
tion of the Potomac River by refuse from gas works and the effects 
thereof on fish life. In November, 1902, the police authorities sub- 
mitted to the Commission a sample of over 20 gallons of water from 
the Eastern Branch of the Potomac, with the request that it be exam- 
ined with reference to its effect on fishes, the water having been taken 
from a point near the place where refuse products from gas manufac- 
ture were said to be entering the river. The water was of a very dark 
color, almost black, and full of sediment, a considerable quantity of 
black tarry mud having been introduced; an iridescent scum was 
present, and the odor of coal tar was very marked. 

About 6 gallons of this water immediately poured into a glass 
aquarium jar, artificial aeration was begun, and three large-mouth 
black bass about 6 inches in length were introduced; these were dead 
at the end of forty minutes. A control experiment of three bass of 
the same size in Potomac service water, with aeration, was carried on 
at the same time; the control bass did not suffer. In each experiment 
described a corresponding control continued throughout the experi- 
ment, unless otherwise indicated. 
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A considerable sediment was kept in circulation by the aerating 
current, and as this sediment deposited in the gills to a slight extent 
and might be held to injure mechanically, the agitation due to the air 
was excluded by repeating the trial with two black bass, without aera- 
tion, using a new sample of the polluted water. These bass died in 
one hour, the unaerated controls being unaffected. The agitation 
caused by the struggles of the fish, however, kept the sediment dis- 
tributed about as much as the air current had previously done. 

After the remainder of the sample had stood over one night and it 
had cleared considerabl}^ by sedimentation, about 5 gallons were 
siphoned from the middle of the can, so that all the sediment and the 
surface scum were excluded. Into this water were introduced three 
carp between 5 and 6 inches in length, four sun-fish of about 4 inches, 
four calico bass of 3 inches, and two rock bass of 1^ inches. All died 
within two hours, the gills free and unclogged, the "controls being 
unaffected. 

The next day, using the same sample of water, into which the air 
current had been running all night, two very small cat-fish and one of 
about 7 inches were introduced. The two small ones died in twenty 
and forty-eight hours, respectively, while the larger one was still alive 
at the end of two days, but in distress. The water was then replaced 
by a fresh sample of the polluted water from the fish can, and the 
large cat-fish succumbed in three hours. The aeration seemed to purif 3^ 
the polluted sample, evidenced by the reduction in the strength of the 
odor and by the fact that the cat-fish survived in it much longer than 
in a fresh sample from the can. 

After the remainder of the sample had stood seven days in the can 
it became comparatively clear. A portion of the clear water was 
poured off without excluding a small amount of scum and the iridescent 
film on the surface, and in it were placed one small calico bass and one 
small rock bass. The former died in one and one-half hours, the latter 
in one hour, the controls living and normal. 

The water after settling for seven days was neutral in reaction to 
litmus, and it had a less marked odor than the black unsedimented 
water, but the characteristic tarry odor was still unmistakable. The 
conclusion is that the sample of water in question is readily fatal to 
ordinary fishes and fatal also, but somewhat less quickly, to hardy 
forms such as the cat-fish. 

A representative of the Commission testified to the foregoing facts 
in court on summons issued by the government. The defendant was 
found guilty and sentenced — an appeal being taken. 

DESTRUCTION OF YOUNO TROUT BY HYDRA. 

At the Leadville, Colo., station of the Commission in the summer of 
1 902, many newly-hatched black-spotted trout were destroyed by an 
agent not previously met with, and the existence of which was not sus- 
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pected until a special examination of the water supply disclosed great 
numbers of a minute animal in the hatching troughs. Mr. A. E. Beards- 
ley, professor of biology in the State Normal School at Greeley, Colo., 
was asked to visit the hatchery and look into the mortality among the 
fish; and his report^ shows conclusively that the trouble was due to a 
species of hydra, which gained access to the hatchery from a shallow 
lake which is one of the sources of water supply. A careful investi- 
gation having failed to disclose any other cause for the death of trout, 
and the hydras being known to be armed with dart cells, which secrete 
a fluid by which small crustaceans and other animals are quickly para- 
lyzed, the responsibility of the hydras was demonstrated by experi- 
mental tests. Newly-batched fry were placed in beakers filled with 
water from the supply pipes with a little sediment from the hatching 
trough in which the hydras were found. In less than tliirty minutes 
25 per cent of the fry were dead, and in seventy-five minutes all were 
dead, while in a beaker filled with water containing no hj^dras all the 
fry were alive the next day. With the aid of a lens the hydras could 
be seen with their mouths closely applied to the surface of the fry, 
particularly on the yolk sac — a dozen hydras sometimes attaching them- 
selves to a single fish. When first attacked the fish struggled violently, 
but the movements gradually diminished in frequency and intensity 
until death supervened. 

This hatchery pest is to be overcome by excluding water from the 
lake containing hydra, and by scrubbing the troughs with a stiff brush 
and then quickly flushing them so as to wash out the hydras befoi'e 
they can become attached. 

This particular hydra appears to represent an undescribed form, 
characterized by its large size and absence of color, and has been 
named Hyd/ra pallida by Mr. Beardsley. 

GAS DISEASE IN AQUARIUM FISH. 

For a number of years the aquarium at the Woods Hole station has 
with great difficulty been kept stocked with fish and other animals, 
owing to their rapid death from what has come to be known as the gas 
or bubble disease. The condition of affairs having become more aggra- 
vated, it was necessary, in the intei’est of the fish-cultural work, as 
well as of the biological laboratory, to give the matter special atten- 
tion. In the Bulletin for 1899 Prof. F. P. Gorham published a paper^ 
which explained some of the phenomena, but was not applicable to 
all the manifestations of this affection; and it was therefore decided 
to reopen this subject, which, while not as yet of great practical impor- 
tance, may at any time have a bearing on fish-cultural work and aqua- 
rium management. The following data on the symptoms and cause of 
the disease are embodied in a report submitted by Mr. M. G. Marsh, 

a Destruction of Trout Fry by Hydra. Bulletin U. S. Fisb. Commassion 1902, pp. 167-160. 

& The Gas-bubble Disease oi Fish and its Cause, 
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who visited the station in December and made a thorough examination 
of the water supply, pipes, pumps, tanks, aquarium, and fishes. 

Under date of December 1, the superintendent had reported that 
fish could not be kept alive in the aquaria more than forty -eight hours, 
notwithstanding every possible attention and care. This accorded with 
the experience during the previous summer when, on account of the 
workers in the laboratory and the large numbers of visitors at the 
station, an effort was made to keep the aquaria well stocked. These 
aquaria are supplied with sea water from the same tanks that feed the 
hatchery, the tanks being kept full by two steam pumps which carry 
the water from the basin or pool in front of the hatchery. 

Specimens of the common winter fishes available for the aquaria 
(white perch, tautog, toracod, sculpins, and flat-fish), caught in a fyke 
net in the harbor and immediately transferred to the aquaria, in about 
three minutes became covered with minute bubbles of gas. These 
bubbles increased in number and, after ten minutes, thickly covered 
the fish, giving to dark species like the tomcod a silvery appearance. 
When a fish was removed from the water a moment the bubbles imme- 
diately dissipated, but were renewed, as before, when it was x’eturned 
to the water. They constantly escaped in small numbers from the 
body and rose to the surface of the water, while a sudden movement 
on the part of the fish released a cloud of thousands of bubbles. After 
a short time, however, it was again covered with them, so that it was 
seldom without more or less of these gas bubbles clinging to any or 
all parts of the body and fins. After a period varying from three 
hours to several days, the fish died, usually with spasmodic convul- 
sions. Of a lot of about 100 specimens, 70 per cent were dead after 
forty-eight hours, though a few flat-fish survived four days. 

Dissection of the bodies showed a remarkable condition. The blood 
vascular system contained notable quantities of gas. In the mildest 
degree this appeared as large bubbles here and there in the larger 
vessels, which still contained blood. In the extreme cases the heart 
itself contained gas to the exclusion of the blood. The bulbus of the 
heart was often greatly distended — even to several times its normal 
bulk — ^its wails stretched to an attenuated thinness, tense and firm with 
the pressure of the contained gas to the entire exclusion of the blood, 
the whole resembling the air bladder of a small fish. The auricle 
sometimes continued beating, but without propelling any blood. 
Often the thick wall of the ventricle was emphysematous. The vessel 
from the heart to the gills was empty of blood, and in the gills was 
found perhaps the most constant and significant lesion. The main vessel 
of the gill filament was filled with gas, which was often seen just 
entering the capillaries that branch from this vessel. It seldom filled 
these capillaries, however. These gas plugs of the gill filaments were 
usually present, even when the evidences of gas within the body were 
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not very marked. When nearly all the filaments were well filled with 
gas the condition modified somewhat the microscopic appearance of 
the gill, and the individual emboli were seen on a careful inspection 
by the naked eye. Gas emboli were the usual immediate cause of 
death by asphyxiation. 

On the exterior of the fish, besides the minute bubbles that appear 
almost immediately after immersion in the water, blebs appear after 
some lapse of time which are made by an accumulation of gas beneath 
the membranous portions of the epithelium. They may hold several 
centimeters of gas, and occur chiefly in the fins in nearly all species, 
also on the belly of the small sculpin, and rarely on the cornea. 
‘‘Pop-eye” was not observed at this time. 

The agent that produces this fatal evolution of gas is evidently 
present in the water and is introduced into it somewhere between the 
suction intake and the taps that deliver the water at the points where 
it is used — in aquaria and hatchery; for neither in the fyke net, 8 feet 
beneath the surface of the water in the harbor, nor in live boxes at the 
surface of the basin in close proximity to the intake, do fish die or 
exhibit any of the symptoms described. After this water has passed 
from the basin through the system of pipes, including' the steam pump 
and the supply tanks, it possesses the power to produce such symptoms, 
ending invariably in the death of the fish. This pathologic agent is 
volatile, for if one of the large stationary aquaria be filled and allowed 
to stand for seven days with the flow cut oS‘, the water has lost mark- 
edly its lethal power; it will produce external bubbles on fishes, but 
will not kill. About gallons of the freshly drawn water held in the 
c^dindrical glass hatchery jars cease entirely to produce the external 
bubbles after standing from two to three days. In proportion as the 
water is exposed to the air it loses this quality, and an aeration appa- 
ratus which divides the water into fine streams immediately dissipates 
this power to such an extent that the fish do not die in it. Thus an 
aquarium that received several capillary jets spurting into it from 
a distance of several feet held its fish successfully, while the fish in a 
control aquarium which received the same amount of capillary flow, 
and which differed only in the fact that the capillary jets were sub- 
merged within the aquarium, died after one day. The agent evidently 
passes off into the air. 

In the course of some aquarium experiments, using water directly 
from the pump, it became evident that the water passing through the 
pump constantly contained a considerable quantity of air in small bub- 
bles. This air must have entered the suction area, and a wooden sup- 
ply pipe between basin and pump, several feet beneath the ground, 
was subsequently found to leak in a number of places. The pressure 
of this air in the water suggests immediately an explanation which is in 
accord with all the facts observed. Water absorbs air in proportion 
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to the pressure, and cold water takes up more than warm water. The 
station water in winter approaches 0^ C. The supply tanks are some 
18 feet above the ground, and the water in the s3^stemof pipes leading 
from them is under corresponding pressure. Accordingly, any air 
accompanying the water in these pipes must constantly tend to pass 
into solution, and as the water when taken up from the basin is approx^ 
imately saturated for atmospheric pressure the water in the pipes 
must tend to saturate with air for the increased pressure it sustains, or 
to supersaturate for atmospheric pressure. 

In the hatchery and the aquaria the water emerges from the pipes 
into ordinary atmospheric pressure, containing in solution more air 
than it can hold at that pressure. The excess of air instantly begins 
to pass off, or evaporate, the rapidity of the process depending on a 
favorable exposure of the water to the air, and therefore on the con- 
formation of the containing vessel, a very shallow open vessel facili' 
tating the escape of air. The aquaria are not particularly adapted to 
this release, and the constant inflow from the pipes maintains the 
supersaturation of the volume of water in the aquarium to verj^ nearly 
that of the water in the pipes. 

The gill apparatus of fishes, for the osmotic interchange of gases 
which keeps the blood purified, is adjusted to water in which the gases 
are dissolved at atmospheric pressure. In this supersaturated aqua- 
rium water an extraordinarily high osmotic pressure exists at the gill 
membrane. On the inside of this membrane the blood stream tends 
toward a supersaturation equal to that of theVater on the outside. 
Two chief factors are then conceived to operate to separate the air 
from solution, one being the temperature of the systemic blood, the 
other the mechanical effect of the surface of the vessels and of the 
corpuscles. 

The oxidation which is constantly taking place within the blood 
must determine a higher temperature in the blood than in the water 
surrounding the fish. This has been shown by observation to be the 
fact for certain marine fishes, the difference in some cases amounting 
to several degrees. The blood must be cooled as it passes through the 
gills and receives its supply of air, and the subsequent elevation of 
temperature must cause some of the air to come out of solution and 
appear in the blood stream as free bubbles. In a liquid supersaturated 
with gas, contact with a solid surface causes some of the gas to deposit 
in bubbles on this surface. The vascular and corpuscular surfaces 
therefore probably add to the tendency of the gas to come out of solu- 
tion. The process continues until the inevitable mechanical stoppage 
of the circulation occurs. 

With the advent of the flat-fish season nearly ripe fish began to 
arrive at the station, to be held in wooden tanks until spawning 
occurred. The first lot of these fish, a small number, being in the sta- 
tion water, were killed by it like the aquarium fish, as was expected, 
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and before they had cast their spawn. Thus it appeared impossible to 
caiT}" on the flat-fish work in this water. In order to hold these fish 
until the radical remedy of repairing the intake pipes could be applied, 
a simple apparatus was suggested for the speedy dissipation of the 
excess of dissolved air. The superintendent suspended high above 
the upper tank of each series of three a dish pan with the bottom per- 
forated with many small holes. The water was piped up from the 
taps to these pans, entering them in several jets from a metal delivery 
head, the jets impinging against the side of the pan, to flow down 
through the perforations and drop several feet in a shower of sepa- 
rate streams to the surface of the water in the flat-fish tanks. This 
device, which could aerate water at all deficient in dissolved air, 
accomplishes a de-aeration for supersaturated water. The de-aerating 
process removed sufficient of the excess of air to liold the flat fish with- 
out loss, and flat-fish operations were carried on in this way during 
the season. 

Plates made from the blood of the dead and dying fish indicate the 
absence of bacteria from the blood, and indeed the explanation given 
above, ascribing the mortalit}^ to purely physical causes, excludes 
bacteria from an}^ part in it. Moreover, the immediate appearance of 
gas renders it practically impossible that it should be the product of a 
gas-producing organism, for the reaction occui's too quickly. It is 
evident that this particular epidemic or mortality is not an infection, 
and that contamination of the water is not related in an^^ w^ay to this 
disease of fishes. 

The immunity of the cod fry and eggs from the gas disease is to be 
commented upon. These are incubated and hatched in the same sta- 
tion water that is fatal to adults of all species experimented with, 
including the adult cod. In no case have they been seen to exhibit the 
gaseous symptoms, and hatching operations have gone on as usual. 
The egg and the fry are of course veiy differently organized from the 
adult, their tissues are not yet so differentiated and specialized, and the 
gaseous interchange not to be compared, in degree at least, with that 
of the adult. Were the fry to be held for a time, it is to be expected 
that they would fall victims to the disease, but they are planted almost 
as soon as hatched. 

Of any factors that readily occur to mind as playing a part in the 
immunity, that of temperature is probably the most important. The 
fry can scarcely be conceived to maintain a temperature appreciably 
above that of the surrounding water. There must be some combustion 
taking place, nevertheless, and theoretically there should be a differ- 
ence in temperature. It is to be remembered, however, that it is not 
the difference in temperature between blood and water, but between 
the systemic blood and the gill blood that throws the gas from solution. 
The gill blood is cooled by its intimate contact with the water, and the 

F. 0 . 1903 ^7 
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air is absorbed at this cooler temperature. In the fry the general and 
this special circulation may well be of the same temperature. 

While it is possible to temporize with the present leaky pipes and 
obviate or greatly reduce the extent of the disease by providing for 
the de-aeration of the water, as before indicated, the only satisfactory 
way to overcome the difficulty is to replace the present old and evi- 
dently worn-out pipes by new ones which will permit the maintenance 
of an air-tight suction apparatus. 

MARINE BIOLOGICAL LABORATORIES. 

Woods Hole, Massachusetts (Be. Hugh M. Smith, Birectok). 

This laboratory was operated under the same general arrangements 
that prevailed in the previous year, with the usual facilities for 
collecting biological material and for supplying the needs of those 
occupying tables. The following persons, numbering forty-seven and 
representing twenty-four institutions, were in attendance; of these, 
seventeen were engaged in special investigations in the interests of the 
Fish Commission: 

Adelhert College, Cleveland, Ohio: Prof. F. H, Herrick. 

American Miimim of Natural History, New York: Mr. Frank M. Chapman; Mr. J. B. 

Figgins; Mr. George H. Sherwood. 

Brooklyn High School, Brooklyn, N I"..- Mr. Fred Z. Lewds. 

Brown University, Providence, B. I.: Prof. F. P. Gorham; Prof. R. W. Tower; Br. 
Millett T. Thompson. 

College of the City of New York: Mr. Frederick K. Morris; Mr. George G. Scott; Br. 
Francis B. 'Sumner. 

Clark University, Worcester, Mass,: Mr. Ernest S. Jones. 

Columbia University, New York: Mr. Naohide Yatsu. 

Columbian University, Washington, D, C.: Miss Harriet Richardson. 

Denison University, Granville, Ohio: Mr. I. A. Field; Prof. 0. Judson Herrick. 
Harvard University, Cambridge, Mass.: Mr. Robert S. Breed; Mr. Frederick W. Car- 
penter; Br. W. E. Castle; Mr. Clarence W. Hahn; Br. E. L. Mark; Br. 
George H. Parker; Mr. A. tV. Peters; Br. Herbert W. Rand; Mr. Grant 
Smith; Mr. Frank E. Watson. 

Johns Hopkins University, Baltimore, Md.: Mr. H. F. Perkins. 

Massachusetts Institute of Technology, Boston, Mass.: Br. Robert P. Bigelow. 

McLean Hospital for the Insane, Waverly, Mass.: Br. Otto Folin. 

Northwestern University, Chicago, III.: Mr. Arthur B. Howard. 

Olivet College, Olivet, Mich.: Prof. Hubert Lyman Clark; Mr. W. L. Sperry. 

Princeton University, Princeton, N. J.: Mr. Joseph Caspar; Prof. Ulric Bahlgren; Mr. W. 
Phillips. 

Rhode Island College, Kingston, R. L: Mr. John Barlow. 

State Normal School, Westfield, Mass,: Prof. Charles B. Wilson. 

Syracuse University, Syracuse, N. F.; Prof, Charles W. Hargitt; Mr. W. Martin 
Smallwood. 

University of Texas, Austin, Tex.: Mr. Charles T. Brues. 

United States Department of Agriculture, Washington, D. G.: Br. Joseph S. Chamberlain; 

Mr. Karl F. Kellerman; Br. George T. Moore; Br. Rodney H. True. 

Williams College, WHHamstown, Mass.: Prof. James L. Kellogg. 

Worcester High School, Worcester, Mass.: Mr. Myron W. Stickney. 

Yale University, New Haven, Conn.: Br. Wesley R. Coe. 
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Professor Tovver, besides assisting in the administration of the lab- 
oratory affairs, continued Ms studies of the functions of the swim blad- 
der in fishes. Professor Parker conducted a series of interesting and 
ingenious experiments as to the sense of hearing in fishes — a subject 
which has been much discussed and is not without its practical bearing 
on the fisheries. His report has been published in the Bulletin for 
1902. Pi’ofessor Herrick experimented on the sense of taste as de- 
veloped in fishes, and submitted a very interesting report thereon, 
which was published as a part of the Bulletin for 1902. Doctor Sum- 
ner made some experimental studies of fish development, and also 
considered variation and eliminative selection in the killifish, Fundulm 
majalis, Mr. Field took up the question of the destructive powers of 
fishes having little or no food value. 

The following were engaged in a systematic study of the groups 
indicated, having in view the preparation of special reports thereon 
pertaining to the Woods Hole region: Dr. Eobert P. Bigelow, the 
crabs; Prof. Charles W. Hargitt, the medusae; Miss Harriet Richard- 
son, the isopods; Prof. H. L. Clark, the echinoderms; Prof. C. B. 
Wilson and Dr. M. T. Thompson, the copepods parasitic on fishes. 
The work of Professors Hargitt and Wilson was completed and their 
reports submitted; and Prof. S. J. Holmes, who had been engaged for 
several years in a study of the amphipods of the region, also completed 
his report. 

Beaufokt, North Carolina (Dr. Caswell Grave, Director). 

The new laboratory buildings, which had been thrown open on May 
26, 1902, were occupied until September 30. The laboratory proved 
to be admirably adapted in every way to the climate and to the special 
work intended to be carried on, and called forth unstinted praise from 
all who had an opportunity to occupy or visit the station. As in 
previous seasons, the launch Petrel was employed in making collec- 
tions for the laboratoiy and in determining the aquatic resources of 
the sounds, the harbor, and the ocean in the vicinity of the entrance; 
it was not considered safe, however, to send the launch more than 5 
miles from the mouth of the harbor. The Fuh Hawh was attached to 
the laboratory during J uly , August, and September, and was employed 
in exploring the ocean floor as far as the Gulf Stream. The dredgings 
of the vessel showed a barren condition of most of the bottom, owing 
probably to the shifting character of the sand of which it is mainly 
composed. A conspicuous exception, however, was a bank or reef 
called locally the fishing ground.” It lies 20i miles ssw. i w. from 
the outer buoy on Beaufort bar, covered by fathoms of water, and 

has been known to the fishermen for some time, although their ideas of 
its size, location, and character are very indefinite. The exploration, 
measuring, and charting of this ground was the most important work 
done by the FuK JScmk^ for this reasonably accessible locality will 
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doubtless provide much material for biological investigation and may 
also eventually support an important commercial fishery. 

The ground is of a rough coralline nature, and contains a great 
abundance and variety of animal life. A 7-foot beam trawl and an 
oyster dredge brought up many specimens of fishes, crustaceans, mol- 
lusks, starfishes, immense holothurians, sea-fans, corals, and other 
animals characteristic of tropical coral reefs. The abundance of fish 
was surprising. While the vessel was drifting twice across the ground 
15 hand lines were used, and 10 bushel basketfuls of fish, representing 
about 700 specimens, were caught. The time occupied in fishing was two 
hours. Most of the fish were sea bass, but a few red snappers, large 
red-mouthed grunts, and other species were taken. So long as the 
vessel was over the ground the fishes were caught as fast as the lines 
could be hauled in, rebated, and cast, but the moment the vessel drifted 
over the edge of the reef no more fish were caught. 

Those who availed themselves of the privileges of the laboratoiy 
numbered seventeen, and were as follows, arranged under the institu- 
tions with which the}^ were connected: 

Johns Hopkins University: Prof. W. K. Brooks, Br. Caswell Grave, Mr. R, E. Coker, 
Mr. R. P. Cowles, Mr. 0. C. Glaser, Mr. E. W. Gudger, Mr. C. W. Stone, 
Mr. D. H. Tennant. 

University of North Carolina: Mr. C. A. Shore, Mr. I. F. Lewis, Mr. F. M. Hanes. 
Columbia University: Prof. E. B. Wilson, Mr. W. S. Sutton. 

Washingto7i and Jefferson College: Prof. Edwin Linton. 

Trinity College^ North Carolina: Prof. J. I. Hamaker. 

Western Reserve University: Br. F. C. Waite. 

University of Pennsylvania: Prof. E. G. Conklin. 

Professor Brooks was engaged in a study of the early stages of the 
development of the oyster egg and in rearing oyster larvse up to the 
point where they become fixed. Mr. Glaser continued the experi- 
mental oyster planting in Newport and North rivers. Mr. Tennant 
resumed his work on the life history of the oyster parasite, Bucephalvs^ 
Professor Linton had under consideration the parasites of the fishes of 
the Beaufort region. Mr. Coker made observations on the diamond- 
back terrapin, and studied the development of the ship- worm. The 
habits, structure, and development of the stone crab were studied by Mr. 
Shore. This is one of the best of the crabs for food, but in the Beau- 
fort region it is not sufficiently abundant to be of importance commer- 
cially. Professor Conklin and Professor Wilson carried on experi- 
mental studies of the eggs of various invertebrates. Mr. Gudger gave 
attention to the development of the pipe-fish. Doctor Hamaker con- 
tinued his work on the actinians of the Beaufort region, having in 
view a complete account of the biology of each species. 



REPORT OF THE DIVISION OF STATISTICS AND METHODS 
OF THE FISHERIES. 


By Barton W. Evermann, Assktant in Charge. 


At the beginning of the year the statistical agents of the division 
were engaged in canvassing the fisheries of the Middle Atlantic States. 
This work was completed, and a report on the fisheries of that region, 
which has since been issued, was prex3ared for publication. In the 
meantime a summary of the statistics embodied in the report was 
published as Statistical Bulletin No. IBl. 

Mr. F. F. Dimick and Capt. S. J. Martin, local statistical agents of 
the Commission at Boston and Gloucester, Mass., respectively, have 
continued to submit during the year their usual monthly returns of 
the quantity and value of fishery products landed at those ports by 
American fishing vessels. 

Mr. A. B. Alexander, fishery expert, of the stQ^mQT Albatross, was 
detailed in November, 1902, to Boston, Mass., to obtain statistics of 
the quantity and value of mackerel landed by the New England fleet 
during that year. In March, 1903, Mr. Alexander visited Seattle, 
Wash., and entered upon a statistical canvass of the salmon fisheries 
of Alaska for the seasons of 1901 and 1902. He was authorized to 
pursue the inquiry in such places on Puget Sound and the Columbia 
River as might be necessary to obtain the desired information. In 
June he joined the steamer Alhat7vss at Seattle and went to Alaska as 
a member of the Alaska Salmon Commission under the direction of 
Dr. David S. Jordan, where the investigation was continued. 

The fisheries of Porto Rico, including the wholesale fishery trade 
and the importation of fishery products, were investigated in Januai'y, 
February, and March, 1903, by Mr. W. A. Wilcox, the data being 
chiefly for the year 1902. 

Mr. Charles H. Stevenson visited New York for a short time in 
March, 1903, for the purpose of obtaining information concerning the 
utilization of ivorj?-, bones, shells, scales, etc., of aquatic animals. 

An investigation of the fisheries of the South Atlantic and Gulf 
States was undertaken in February, 1903, the data being for the 
calendar year 1902, except the oyster fishery, for which it was neces- 
sary in some instances to obtain statistics for the last completed oyster 
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season. In connection with this inquiry Mr. John N. Cobb was 
assigned to canvass Florida and that part of North Carolina north of 
Beaufort and Hyde counties; Mr. Charles H. Stevenson, Louisiana, 
Texas, and the remainder of North Carolina south of Washing- 
ton and Tyrrell counties; Mr. W. A. Roberts, Mississippi and Ala- 
bama; Messrs. W. A. Wilcox and T. M. Cogswell, South Carolina and 
Georgia. Except in part of the territory in North Carolina, the 
work was finished before the close of the fiscal 3 ^ear. 

The salmon fisheries of Penobscot River and Baj- for the year 1902 
were investigated hj Mr. Charles G. Atkins, superintendent of the 
United States Fish Commission station at Craig Brook, Me. A can- 
vass of these fisheries, begun by Mr. Atkins the previous year for 
1900 and 1901, was also completed. 

The investigation of the fisheries of Colorado b}" Mr. E. A. Tulian, 
superintendent of the United States Fish Commission station at Lead- 
ville, Colo., was concluded, the data being for the year 1900. This 
work was authorized in connection with a canvass of the fisheries of 
Nevada and Utah, the results of which have already been published. 

The publications prepared in this division and distributed during 
the 3 ^ear included statistical bulletins, issued as single sheets, and special 
reports on important fisheiy subjects. The following, exclusive of the 
usual monthly bulletins in single sheets showing the quantities and 
values of certain fishery products landed at Boston and Gloucester, 
Mass., by American fishing vessels, is a list of these publications: 

Statistical Bulletin No. 130. Statement of the quantities and values of certain fish- 
ery products landed at Boston and Gloucester, Mass., by American fishing vessels 
during the year 1902. 

Statistical Bulletin No. 131. Fisheries of the Middle Atlantic States, 1901. 

The sponge fishery of Florida in 1900, by J. N. Cobb. < Report for 1902, pp. 161- 
175, plates 6-9. 1903. 

Aquatic products in arts and industries, by C. H. Stevenson. < Report for 1902, 
pp. 177-279, plates 10-25. 1903. 

The utilization of the skins of aquatic animals, by C. H. Stevenson. < Report for 
1902, pp. 281-352, plates 26-38. 1903. 

The fisheries and fish trade of Porto Rico, by W. A. Wilcox. < Report for 1902, 
pp. 367-395. 1903. 

VESSEL FISHERIES OF BOSTON AND GLOUCESTER. 

The quantity of fishery products landed at Boston and Gloucester, 
Mass., by American fishing vessels during the year 1902, as indicated 
by the returns received from the local agents at those ports, w^as 7,334 
fares, which aggregated 167,954,875 pounds of fresh and salted fish, 
having a value to the fishermen of $4,379,082. This is an increase, as 
compared with the previous j^ear, of 370 fares, and of 16,789,684 
pounds in the quantity and $129,081 in the value of the products. 
In the quantity and value of fish landed at Boston there was an increase 
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of 5Y8 fares, 19,981,865 pounds, and $167,188; and at Gloucester a 
decrease of 208 fares, 3,L92,181 pounds, and |838,107. 

The total number of fares landed at Boston was 3,981, and the prod- 
ucts comprised 77,608,596 pounds of fresh fish, valued at 11,994,198, 
and 1,365,400 pounds of salted fish, valued at $48,440; a total of 
78,973,996 pounds, valued at $2,042,688. From the eastern banks 
there were 212 fares, amounting to 10,847,560 pounds, $347,018, and 
from the banks off the New England coast 3,769 fares, with 68,126,436 
pounds, $1,695,620. 

At Gloucester 8,358 fares were landed, having 39,614,878 pounds of 
fresh fish, valued at $787,676, and 49,866,001 pounds of salted fiish, 
valued at $1,548,768; a total of 88,980,879 pounds, valued at $2,886,444. 
Of this quantity 585 fares with 52,084,789 pounds of fresh and salted 
fish, valued at $1,847,241, were from the eastern banks, and 2,768 fares 
with 36,896,090 pounds, valued at $989,203, were from the banks off 
the New England coast. 


Summary, by fishing-grounds, of certain fsherg 2 rroducts landed at Boston, Mass., in 1902 

by American jlshmg vessels. 


Eisliing-grounds. 

No. of 
trips. 

Cod. 

Cask. 

Fresh. 

Salted 

Fresh. 

Lhs. 

Value. 

Lbs. 

Value. 

Lb.s. 

Value. 

East of 66° W. longitude: 

71 

42 

14 

2 

16 

3 

24 

SO 

10 

1,402,500 

1,185,000 

175,000 

20,000 

18,000 

$•35,490 

30,568 

2,750 

500 

360 



225, 200 
13, 300 

$3, 399 
215 

Western Bank 
























10,000 

$200 




583,500 

1,000 

i6,663 

20 

31,000 

605 

Gulf of St. Lawrence 

Total 







212 

3,385,000 

85,751 

10,000 

200 

269,500 

4,219 

West of 66° W. longitude: 
Browns Bank 

36 

! 590 

42 

9 

4 

235 

1 

299 

642 

142 

52 

87 

1,623 

597,900 
5,270,000 
208, 200 
36,500 
54,000 
9,500 

428.300 
4,000 ! 

651,400 

5,354,700 

2,158,600 

124.300 
355, 100 

4,596,500 

15, 137 
132,094 
6,266 
983 
1,255 
300 
11,904 
80 
18,067 
121,604 
34,361 
3,970 
9,512 
130,071 



115,000 

192,666 

86,000 

4,000 

11,000 

1,200 

38,000 

1,661 
3, 216 
1,361 
44 
276 
48 
843 

Georges Bank 



Gashes Bank . 



Clark Bank 



Pippeniea Bank - . ..i 



Tillies Bank 



Middle Bank 



Plfltts Bank 



Jeffreys Ijedge. 



77,400 
103,500 i 
700 ; 
10,200 
18,000 
196,800 

1,395 
1, 534 
10 
371 
257 
S,0‘37 

South Channel 



Nantucket Shoals 



Off Highland T/ight. 



Off Chatham 



Shore, general 



Total 



3,769 

19,848,900 

485,664 



854,465 

14,053 

Grand total 



3,981 

23,233,900 

571,415 

10,000 

200 

1,123,965 

1 

18,272 
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Summary^ by fislung-grounds, of certain fishery products landed at Boston, Mass., in 1902 
by American fishing vessels — Continued. 


Fishing-groun ds . 

Haddock, fresh. 

Hake, fresh. 

Pollock, fresh. 

Halibut, fresh. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

East of 66° W. longitude* 
La Have Bank 

1,517,500 

140,500 

$32,938 

3,533 

248.000 

118.000 

$3,668 

1,585 

62, 500 
24,000 

$1, 096 
585 

74, 260 
361,900 

293. 000 

45. 000 

369. 000 

07. 000 

513. 000 
2, 900 

377. 000 

$6, 134 
29,695 
23, 370 
2, 100 
25, 770 
4,470 
27, 500 
312 
20, 970 


Quereau Bank 


20,000 

600 

36,000 

495 




















Cape Shore 

453, 500 

11,835 

93,000 

1,500 

40,000 

759 


Total 







2,131,500 

48,906 

494,000 

7,248 

126, 500 

2,440 

2, 103, 060 

140, 321 

West of 66° W. longitude: 
Browns Bank 

741,300 
9,240,100 
154, 800 
76,500 
50,400 
25,000 
1,502,800 

17,855 
185, 258 
5,515 
1,730 
910 
885 
37,391 

67.000 

672.000 
367,500 

48.000 

27.000 
1,000 

257.000 

1,325 

13,814 

7,117 

500 

707 

23 

5,347 

54. 500 
364,500 

56.500 
1,000 

4. 500 

1.500 
220,000 

2,000 

591. 900 

629. 900 
197, 150 

52.500 
129, 600 
944,813 

778 

5,287 

750 

6 
113 
60 
3,553 
20 
9,130 
7,648 
2, 187 
889 
1,999 
14,472 

8,500 
80, 750 
1, 800 

993 

7,243 

192 

Georges Bank 

Gashes Bank 

Clark Bank 

Fippenies Bank 

400 

40 

Tillies Bank 

Middle Bank 

300 

30 

Platts Bank 

Jeffreys Ledge 

1,504,300 

11,323,900 

355,200 

426,500 

1,287,800 

5,318,750 

41, 803 
263, 064 
6, 380 
11, 468 
29, 509 
130,425 

651,000 

4,067,400 

25,000 

80,500 

151,500 

1,314,950 

10,990 

66,173 

286 

1,122 

2,371 

24,581 

1.500 
24, 350 

2. 500 

121 

1,801 

200 

South* Channel 

Nantucket Shoals 

Off Highland Light 

Off Chatham . . . 

1,000 
34, 660 

120 

2,868 

Shore, general 

Total 

32,007,350 

732, 193 

7,729,850 

134,356 

3,250,363 

46, 891 

155, 760 

13, 608 

Grand total 

34, 138,850 

781,099 

8,223,850 

141,604 

3,376,863 

49, 331 

2, 258, 820 

153, 929 


Fishing-grounds. 

Mackerel. 

Other fish. 

* Fresh. 

Salted. 

Fresh. 

Salted 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

East of 66° W. longitude: 
La Have Bank 





1,600 

1,571,000 

400 

$184 
44, 715 
48 



Off Newfoundland . - 





710,000 

$10, 680 

Cape Shore 



45,000 

$2, 306 

Total 







45,000 

2,306 

1,573,000 

44,947 

710,000 

10,680 

West of 66° W. longitude: 
Georges Bank 



1,292,025 

2,250 

$86,761 

225 

247,600 

12,882 

1, 062,000 

82,443 



Cashes Bank 



Fippenies Bank 



600 

600 

4.200 

5.200 
600 

510, 150 

90 

48 

346 

448 

36 

9,393 



Middle Bank 

147, 000 
60, 750 

8,535 

4,050 

12,000 

14,000 

675 

744 



South Channel... 



Nantucket Shoals 



Off Chatham 







Shore, general 

593, 973 

41, 226 

326,800 

20,953 



Total 



1 2,095,998 

140, 797 

600,400 

35,254 

1,583, 350 

92, 804 



Grand total 



2,095,998 

140,797 

645,400 

37,560 

3, 156, 350 

137, 751 

710, 000 

10, 680 
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Summary, hy fishing-grounds, of certain ^hery products landed at Boston, Mass,, in 1902 
by American fishing vessels — Contintied. 


Total. 


Fishing-grounds. 


Fresh. 


Lbs. 


Value. 


Salted. 


Lbs. 


Value. 


Grand total. 


Lbs. 


Value. 


East of 66° W. longitude. 

La Have Bank 

Western Bank 

Quereau Bank 

Green Bank 

Grand Bank 

St. Peters Bank 

Off Newfoundland 

Cape Shore 

Gulf of St. Lawrence 

Total 

West of 66° W. longitude: 

Browns Bank 

Georges Bank 

Cashes Bank 

Clark Bank 

Fippenies Bank 

Tillies Bank 

Middle Bank 

Platts Bank 

Jeffreys Ledge 

South Channel ■ 

Nantucket Shoals 

Off Highland Light. . . . 

Off Chatham 

Shore, general 

Total 

Grand total 


3,531,560 

1,842,700 

468.000 

120.000 

387.000 
67,000 

2,084,000 

1,204,300 

378.000 


$82, 900 
66,181 
26,120 
3,695 
26,130 
4,470 
72,215 
31,122 
20,990 












720, 000 
45,000 

$10,880 

2,306 

1 


3,531,500 
1,842, 700 
468, OOU 
120, OOO 
387,000 
67, OOO 
2, 804, OOO 
1, 249, 300 
378, OOO 


$82, 909 
66, 181 
26, 120 
3, 695 
26, 130 
4,470 
S3, 095 
33,428 
20,990 


10,082,560 


333,832 


765,000 


13,186 


10, 847,660 


347,018 


1,584,200 
18, 174,040 
877,050 
166,000 
147, 900 
38,200 
2,594,000 
6, 000 
3, 477, 500 
21,568,700 
2,744, 250 
694, 000 
1, 943, 600 
13, 510,596 


37,749 
516,116 
21,426 
3,262 
3,391 
1,376 
67, 651 
100 
81,506 
466,220 
43,872 
17,820 
43,804 
356, 073 


247,600 

12,882 







12,000 ; 

675 



14,000 j 

744 





326,800 1 

20,953 


1,584,200 
18, 421, 640 
877, 050 
166, OOO 
147, 900 
38, 200 

2, 606, OOO 

6, OOO 

3, 477, 500 
21, 582, 700 

2, 744, 250 
694, 000 
1, 943, 600 
13, 837, 396 


37, 749 
528,998 
21, 426 
3,262 
3,391 
1,376 
68,826 
lOO 
81, 506 
466,964 
43,872 
17,820 
43,804 
377,026 


67,526,036 
77, 608, 596 


1,660,366 600,400 

1^994,198 1,365,400 


35,254 68,126,436 

"487440 78, 973, 996 


1,695,620 

2,042,638 


Summary, hg fishing-grounds, of certain fishery products landed at Gloucester, Mass,, in 
1902 by America'n fishing vessels. 


Fishing-groimds. 


East of 06° W. long.: 

La Have Bank 

Western Bank 

Quereau Bank 

Green Bank 

Grand Bank 

St. Peters Bank 

Bacalieu Bank 

Off Newfoundland. . . 

Cape North 

Cape Shore 

Gulf of St. Law- 
rence 

Total 

West of 66° W. long.: 

Browns Bank 

Georges Bank 

Cashes Bank 

Ipswich Bay 

South Channel 

Off Chatham 

Bay of Fundy 

Shore, general 

Total 

Grand total 


No. 

of 

trips. 

Cod. 

Cusk. 

Fresh. 

Salted. 

Fresh. 

Salted. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

77 

49 

207 

1 

64 

5 

37 

76 

1 

65 

13 i 

2,141,120 

1,825,270 

5,490,205 

$35,943 

32,087 

81,659 

377.000 
775,560 

8,583,967 
4,000 
11,006,560 
46,840 
70,235 
177, 722 

180.000 
75,000 

115,068 

$12,968 

25,407 

248,215 

150 

269,284 

1,624 

2,167 

4,717 

3,800 

2,438 

3,532 

129,000 

56.000 

70.000 

$1,639 

682 

830 





13,000 

$243 

59, 080 

1,037 
















14,000 

189 









314,360 

70.000 

6,900 

840 

128,460 

285 









585 i 

9,914,035 

157,656 

21,411,952 

574,302 

383,460 

3,836 

13,000 

243 

40 

458 

11 

13 

38 

2 

6 ! 

2,200 

721,132 

863,582 

83,860 

9,000 

239,000 

10, 375 
17,498 
1,357 
159 
3,980 

124,740 

8,676,569 

i 3,865 
286,169 

69,340 

4,000 

59,040 

705 

62 

758 

3.000 

5.000 

75 

113 





26,000 

626 

12,000 

146 





60,000 i 
1,248,807 

943 

31,932 



100,000 ! 
42,700 

1,151 

664 











2,768 

3,225,381 

66,244 

8,826,309 

290,650 

277,080 

3,376 

8,000 

188 

8,353 1 

13,139,416 

223,899 

30,238,261 

864,952 

660,540 

6,712 

21,000 

431 
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Summary j by fishing-grounds, of certain fishery products, etc, — Continued. 


Fishing grounds. 

Haddock. 

Hake. 

Fresh, 

Salted. 

Fresh. 

Salted. 

Lbs. 

Value. 

Lbs. 

Value. 

Lhs. 

Value. 

Lbs. 

Value. 

East of 66° W. long.: 

365,280 
164, 120 
155,931 
191, 626 

$6,303 

3,561 

2,147 

2,935 



2, 648, 500 
222, 000 
197, 000 

$24,374 

2,096 

1,646 







Quereau Bank 



85, 000 

$1,063 




40.000 

30.000 

320 

300 



Gape Shore 

92, 240 

2,083 



3,000 

68 

Total 

West of 66° W. long,* 
Bro-wmsBank 

GAnrgpa "Rorilr 

969,197 

17,029 



8, 137,500 

28,736 

88,000 

1,131 

783,550 

1,666,265 

70,120 

358,000 

10,000 

399,342 

6,142 

24,641 

690 

2,505 

80 

6,377 

2,000 

$40 

178, 620 
10,000 
170,000 
194,500 
248, 180 
2,100,872 

1,674 

148 

1,692 

2,209 

2,075 

28,518 

1,000 

23 

Ronl? 





Smitb r!b«nnpl 





kOvLI.l'JLi, v,>iJL^XlJ.lC-L • 

Bfl.y nf TT'nnrty 





Shore, general 

Total 



45,000 

1,238 

3,287,267 

40,435 

2, 000 

40 

2,902,172 

36,216 

46, 000 

1,261 

Grand total 

4,256,464 57,464 

2,000 

40 

6, 039, 672 

64,952 134,000 

2,392 


Fishing- grounds. 


Pollock. 


Halibut. 


Fresh, 


Lbs. 


Value. 


Salted. 


Fresh. 


Lbs, Value. 


Lbs. 


Value. 


Salted. 


Lbs. Value. 


East of 66° W. long.. 

La Have Bank 

Western Bank 

Quereau Bank 

Green Bank.... 

Grand Bank 

St. Peters Bank 

Bacalieu Bank 

Off Newfoundland. . 

Cape Shore 

Gulf of St. Lawrence , 


9. 000 

4. 000 


$64 

32 


12,000 


82 


10,000 


$125 


39,125 

151,679 

1,197,695 

27,899 

244,248 

24,948 

996,800 

576,570 


$3,734 

11,494 

101,969 

2,411 

18,^18 

2,187 

53,394 

43,555 


22,400 


$1,612 


15,600 
4,000 
693, 500 
17, 240 


1,255 
360 
46, 801 
1,409 


382,067 


18,789 


Total. 


25,000 


178 


10,000 


125 


West of 66° W. long.: 

Browns Bank 

Georges Bank 

Ipswich Bay 

Off Chatham 

Bay of Fundy 

Shore, general 


250 
109,500 
35, 000 


4 

592 

263 


6,000 


90 


9,032,975 


68,119 


Total 

Grand total . 


9,177,725 

9,2027725 


6,000 

16,000 


3,641,031 


70,352 

356,234 


255, 951 

1,848 

25,534 


752, 740 


51,437 


250 


25 


426,836 

4,067,867 


27,407 

283,358 


762,740 


51,437 


Pishing grounds. 

Mackerel. 

Other fish. 

Fresh. I 

Salted. j 

Fresh, 

Salted. 

Lbs. 

Value. 

Lbs. 

Value. 

Lhs. 

Value. 

Lbs. 

' Value. 

East of 66° W. long.: 





5,574 

1,066,500 

$669 

33,953 


1 






9,313, 000 

$142,363 




1,353,800 

$80,133 

Total 









1,353,800 

80,133 

1,072,074 

34,622 

9,313,000 

142,363 

West of 66° W.long.: 
Georges Bank 

QnntVt n'harvrvcil 

368,100 

18,000 

$19,985 

900 

3,686,200 

191,948 

17,250 
5,800 
27, 000 
449,900 

1,705 

560 

90 

6,864 



OwlX bli. • « « • • « w 

Aff nVifi.fVio'm 





Shore, general 

Total 

290, 070 

18,4i9 

2,454,600 

191,829 

1,395,400 

23, 028 

676, 170 

39,304 

6,139,800 

383,777 

499,950 

8,209 

1,395,400 

23, 028 

Grand total 

676,170 

39,304 

7,493,600 

463,910 

1,572,024 

42,831 

10,708,400 

165,391 
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Summary^ by fishing-grounds, of certain fishery products, etc, — Continued. 



Total. 



Fishing grounds. 

Fresh. 

Salted. 




Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

East of f)C° W. long.: 

La Have Bank 

Western Bank 

Querean Bank 

Green Bank 

Grand Bank 

St. Peters Bank 

Bacaheu Bank 

Off Newfoundland . . . 

Cape North 

Gape Shore 

Gulf of St. Lawrence. 

5,332,025 

2.423.069 
7,116,405 

27, 899 
494, 954 
24, 948 
996, 800 

1.697. 070 

577, 060 
452, 067 

$71,957 

49,952 

188,920 

2,411 

22,390 

2,187 

53,394 

78,017 

8,650 

19,629 

377.000 
775, 560 

8,704,307 
4,000 
11,022, 160 
50,840 
763, 735 
9,507,962 

180.000 
1,441,800 

115,068 

$12,968 

25,407 

251,133 

150 

270,539 

1,984 

48,968 

148,489 

3,800 

82,764 

3,532 

5, 709, 025 
3, 198, 629 
15,820, 772 
31, 899 
11, 517, 114 
75, 788 
1, 760, 535 
11, 205, 032 
180, 000 
2, 018, 860 
567, 135 

$84, 925 
75, 359 
440, 053 
2,561 
292, 929 
4,171 
102, 362 
226, 506 
3,800 
91,414 
23, 161 

Total 

19, 142,297 

497,507 

32, 942,492 

849, 734 

52, 084, 7S9 

1,347,241 

W est of CG° W. 1 ong. : 

Browns Bank 

Georges Bank 

Cashes Rank 

1,812,994 
3,285,671 
383, 020 

20,644 
89, 5()7 
4,497 

130,740 
12,372, 769 

3,993 

478,320 

1, 943, 734 
15,658,440 
383, 020 

24, 637 
567,887 
4,497 

Ipswich Bay 

South Channel 

Off Chatham i 

Bay of Fundy 

Shore, general 

118, 500 
827, 300 
62, 000 
418,430 
13,504,666 

751 
10,300 
353 
4,274 
159, 783 

25, 000 

3, 895, 000 

62(i 

216,095 ■ 

lib, 500 
852, 300 
62, 000 
418, 430 
17,459,666 

751 

10,926 

353 

4,274 

375,878 

Total 

20,472,581 

290,169 

16,423,509 i 

699,034 

36, 896, 090 

989,203 

Grand total 

39,614,878 

787,676 

49,366,001 

1, 548, 768 

88,980,879 

j 2,836,444 


Shftemeni, by months, of quantities and values of certain fishery products landed at Boston 
and Gloucester, Mass., by American fishing vessels during the year 190J. 




Cod 1 

Cask. 

Months. 

No of 
trips 

Fresh. 1 

Salted. 1 

Fresh. j 

Salted. 



Lbs. j 

Value 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

January 

389 

1,584, 700 

$46,541 



128,600 

82,462 



February 

286 

1, 068, 100 

42, 570 



32,700 

798 



March 

425 

2,700,400 

66, 688 



59,500 

1,257 



April 

418 

1,536,900 

29,358 



121,500 

1,728 



May 

295 

1,940,600 

33,464 



169,500 

2,037 



June 

251 

1,438,400 

43, 357 



49,900 

932 



July 

361 

2,999,300 

48, 662 



49,000 

585 



August 

359 

2,786,900 

41,273 

10,000 

$200 

10,000 

150 



September 

304 

2,317, 600 

52,690 



75,465 

1,003 



October 

320 

2,305, 800 

79, 961 



165,200 

2, 564 



November 

304 

1,656,200 

48, 446 



141,800 

2, 067 



December 

i 269 1 

899,000 

38,405 



I 130,800 

2,689 



Total landed at 










Boston 

3, 981 

23,233,900 

571,415 

10,000 

200 

1, 123,965 

18, 272 




163 

366, 285 

11, 279 

429, 660 

16,127 

5,000 

75 



February 

I 153 

292, 250 

li;816 

203,455 

7,704 

9)400 

181 



March. 

220 

1,824,347 

29, 005 

399,704 

14,533 





April 

254 : 

1,996,102 

27, 726 

579,055 

16,741 

136,180 

1,593 



May 

262 1 

1,875,377 

26,011 

2,814,110 

75,656 

196,260 

1,063 

8,000 

$138 

June 

248 ; 

406,305 

5,581 

3,160,137 

71,942 

27,000 

311 



July 

323 

959,000 

14,240 

7,412,155 

162,510 

128,000 

1,478 



August 

194 

1,456,800 

20, 629 

1,512,000 

40,816 

32,000 

384 



September 

373 

1,837,000 

31,097 

1 3,250,000 

101,954 

1 66,000 

833 

8,000 

180 

October 

320 i 

718,500 

13,344 

1 2,888,485 

95,194 

50, 200 

653 

5, OOO 

113 

November 

538 

1,071,600 

22,037 

6,740,500 

229,638 

8,500 

111 



December 

305 

335,850 

11,134 

849,000 

32,137 

2, 000 

30 


I 

Total landed at 










Gloucester 

3,353 

13,139,416 

223,899 

30,238,261 

864,952 

660, 540 

6,712 

21,000 

431 

Grand total 

7,334 

36,373,316 

795,314 

30,248,261 

865,152 

1, 784, 505 

24, 984 

21,000 

431 

Grounds E. of 6G° W. 










long 

797 

13,299,035 

243,406 

21,421,952 

574,502 

652,960 

7,555 ' 

13,000 

243 

Grounds W. of 66° W. 










long 

6,537 

23.1)74,281 ' 

551,908 

8,826,309 

290,650 

1, 131, 545 

17,429 

8,000 

188 

Landed at Boston in 










1901 

3, 403 

16,892,450 

469,544 

16,000 

420 

1,090,300 

17,547 



Landed at Gloucester 










in 1901. 

3,561 

19,080,074 

380,154 

29,702,801 

973,974 

938,618 

14, 422 

51,980 

1,377 



108 REPOBT OF COMMISSIONEB OF FISH AND FISHEBIES. 


Statement, hy months, of quantities and values of certain fishery products, etc. — ContM. 



Haddock. 

Hake. 

Monttis. 

Fresh. 

Salted. 

Fresh. 

Salted. 


Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

January 

3,682,400 

$85,849 



687,500 

$15,887 



February 

3,669,700 

92,115 



140,900 

4,749 



March 

5,070,000 

91,030 



152,600 

7, 102 



April 

2,983,000 

43,546 



195,500 

2,474 



May 

1,925,200 

51,341 



333, 500 

3,811 



June 

1,900, 900 

46,437 



595,000 

8, 125 



July 

2,827, 800 

46,759 



413,800 

5, 420 


- 

Au^st 

2; 705; 150 

49; 625 



777; 600 

8,465 



September 

2,935, 700 

68,209 



895,800 

14,457 



October 

3,231,700 

96,595 



1,487,500 

'26,854 



Noyember 

2,119,400 

63, 316 



1,791,000 

25, 627 



December 

1,087,900 

47,277 



753,150 

18, 633 



Total landed at 









Boston 

34,138.850 

781,099 



8,223, 850 

141, 604 



January 

409, 515 

9,229 



41, 090 

745 



February 

679, 983 

13,970 



16,000 

380 



March 

991,648 

13,345 







April 

1,128, 630 

8,083 



164,000 

1,514 



May 

109,298 

826 

2,000 

$40 

187, 120 

1,587 

76,000 

$961 

June 

61,390 

399 



1,011,362 

8,168 

3,000 

68 

July 

341, 000 

2,145 



1,511,000 

12, 617 



August 

105,800 

800 



264, 000 

2,112 



September 

95,000 

710 



532, 000 

6,288 

55,000 

1, 363 

October 

15, 200 

228 



1,517, 500 

20,454 



November 

204, 600 

4, 364 



655, 000 

9, 150 



December 

114,400 

3,365 



140, 600 

1,937 



Total landod at 









Gloucester 

4,256,464 

57,464 

2,000 

40 

6, 039, 672 

64, 952 

134,000 

2,392 

Grand total 

38,395,314 

838,563 

2,000 

40 

14,203,522 

206, 556 

134,000 

2,392 

Grounds E. of 66° W. 









long 

3,100,697 

65,935 



3,031,500 

35, 984 

88,000 

1,131 

Grounds W. of 66® W. 1 









long 

35,294,617 

772,628 

2,000 

40 

10, 632, 022 

170, 572 

46,000 

1,261 

Landed at Boston in 









1901 

24,731,350 

618,235 



7,457,850 

117, 327 



Landed at Gloucester ! 





1 




in 1901 

4, 198,891 

71,089 

45,970 

827 

3,663,097 

40, 119 

148,480 

2,270 


Pollock. 

Halibut. 

Months. 

Fresh. 

Salted. 

Fresh. 

Salted. 


Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

January 

198,900 

$4,697 



178, 700 

$15, 479 



February 

89, 000 

2,998 



129, 600 

11,220 



March 

35,800 

993 



150, 700 

12, 140 



April 

8,500 

235 



206, 510 

14,492 



May 

29,300 

291 



354, 500 

17, 960 



June 

189, 100 

2,014 



160, 200 

14, 511 



July 

309,400 

2,653 



252,860 

15, 699 



August 

380, 563 

3,654 



407,450 

20,423 



September 

347, 300 

5,453 



134, 800 

9,418 



October 

601,800 

9,023 



114, 900 

8,679 



November 

839,200 

8,933 



166,200 

13, 658 



December — 

348,000 

8,387 



2,400 

260 



Total landed at 









Boston 

3,376,863 

49,331 



2,258,820 

153, 929 



January 

17,810 

204 



152,670 

14, 928 

6,950 

$656 

February 

11,465 

191 



255, 915 

23,355 

2,500 

225 

March 

2,630 

26 



404,594 

30,475 

7,000 

630 

April 





862.703 

27,930 

11,240 

899 

May 

46,000 

418 



602,614 

30,424 



June 

196, 150 

1,089 



488,022 

43,029 

4, 450 

366 

July 

45,500 

204 



586,093 

82,005 

21,300 

1,704 

August 

4,000 

32 



443,245 

21,217 

14,300 

931 

September 

51,000 

468 



897,243 

22,741 

680,000 

45,811 
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Statement, by months, of quantities and values of certain fishery products, etc. — Oont’d. 


Months 

Pollock. 

1 Halibut. 

Fresh. 

1 Salted. 

Fresh. 

1 Salted. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

October 

November 

December 

1,207,000 

6,594,800 

1,026,370 

$11,372 

45,903 

9,254 

6,000 

10,000 

$90 

125 

209,713 

106,655 

63,500 

$22,159 
8,730 1 
6,365 

5,000 

$325 

Total landed at 
Gloucester 

Grand total 

Grounds E. of 66° W. 

long 

Grounds W. of 66° W. 

long 

Landed at Boston in 
1901 





9,202,725 

69,156 

16,000 

215 

4,067,867 

283, 358 

752,740 

51,437 

12,579,588 

118,487 

16,000 

215 

6,326,687 , 

437,287 

752, 740 1 

51,437 

151,500 

12,428,088 

2, 193, .SCO 

5,151,140 

2,618 

115,869 

29,682 

38,614 

10,000 

6,000 

125 

90 

j 

5,744,091 

582,596 

1,421,716 

3,643,455 

396, 272 

41,015 

113, 969 

28G, 038 

752, 740 

51, 437 

Landed at Gloucester 
in 1901 

97,742 

1,247 

1 

462,590 

41, 051 



ISIackerel. 

Other fish a 

Months. 

Fresh, 

Salted 

Fresh. 

Salted. 


Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

January 





620,000 

$16,500 

360 , 000 

$5,280 

February 





326! 000 

8,965 

March .1 





550,000 

17,000 



April 







May 



21, 600 

$i, 728 

52,666 

$2, 600 





June 

21 f 125 

12, 403 

78! 000 

4! 041 

900 

6 



July 

1, 169, 575 

H\ 937 

233! 400 

12 ! i49 

436, 900 

30, 851 



August 

' 360i 500 

23', 425 

60,800 

3,901 

563! 700 

44,795 



September 

267, 675 

25, 057 

218, 200 

14, 614 

136, 000 

11 , 633 




2^523 

247 

3! 000 

'255 

261 ! 050 

2 ! 943 

1 





145 ! 550 

i!818 

1 

December 





lie! 250 

3,240 

360, 000 

5, 400 







Total landed at 









Boston 

2,095,998 

140,797 

645,400 

37,560 

3,156,850 

137,751 

710,000 

10, 680 

January 





396 , 000 

12, 400 

1,236,000 

18, 540 

February 




70, 200 

2, 145 

92 ! 000 

1!832 

March 



1 

420,300 

IS, 408 

135 ; 000 

2,488 

April 





May 

6, 300 

385 

375, 400 

18,582 





June 

113,360 

6, 059 

1, 643, 500 

84,630 

27, 000 

90 



July 

253, 080 

13, 357 

3! 054! 200 

157! 341 

99! 820 

725 



Angnst, 

193,950 1 

11,221 

' 832! 700 

49,590 

12,200 

340 



September 

91,270 ! 

6,457 1 

945,200 

85!6il 

31,134 

1,089 

44,200 

960 

October 

18,210 ; 

1,825 

436.200 

45,399 

191,370 

4,234 ; 

798, 000 

12, 436 

November 



206,400 

22, 757 

144 , 000 

2,400 

1,143,200 

20, 323 

December 




180,000 

6,000 

7,260, 000 

] os! 812 






Total landed at 









Gloucester 

676,170 , 

39,304 

7,493,600 

463,910 

1,672,024 ; 

42,831 

10,708, 400 

165,391 

Grand total 

2,772,168 

180,101 I 

8,139,000 

501,470 

4,728,374 | 

180,582 

11,418,400 

176,071 

Grounds E. of 66° W. 









long 



1,398,800 

82,439 

2,645,074 ^ 

79,569 

10, 023, 000 

153,043 

Grounds W. of 66° W. 



long 

2,772,168 

180,101 : 

6,740,200 

419,031 

2,083,300 

101,013 

1,395,400 

23,028 

Landed at Boston in 









1901 

1,792,355 

87,073 

632,820 

27,188 

1,275,290 

71,135 

1,488,200 

23,330 

Landed at Gloucester 









in 1901 

990,440 

41, 474 

11,380,600 ,557,365 

1 

1,918,462 

1 

61,414 

10,698,720 

163,121 


« Includes herring from Newfoundland, 2,637,500 pounds frozen, ^78,668, and 10,023,000 pounds 
salted, $153,043. 
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Statement^ by months^ of quantities and values of certain fishery products^ etc, — Continued. 


Total. 


Months. 

Fresh. 

Salted. 

Grand 

total. 


Lbs. 

Value. 

Lhs. 

Value. 

Lbs. 

Value. 

January 

7,080,800 

$187, 415 

350, 000 

$5,280 

7,430, 800 

$192, 695 

February 

6,456,000 

163,415 



5.456.000 

8. 719. 000 

163,415 

March 

8,719,000 

196,210 



196,210 

April 

5,051,910 

91,833 



5,051,910 

91, 833 

May 

4,774,200 

4,608,525 

110,622 

62,000 

2,600 

4,826,200 

113, 222 

June 

126,785 

78,000 

4,041 

4,686,526 

130, 826 

July 

8,458,635 

228,566 

233,400 

12,149 

8,692, 035 

240,715 

August 

7,991,863 

191,810 

70,800 

4, 101 

8,062,663 

195, 911 

September 

7,110,340 

187,920 

218,200 

14, 614 

7,328, 640 

202,534 

October 

8,160,473 

226,866 

3,000 

255 

8, 163, 473 

227, 121 

November 

6,859,350 

163,865 



6,859, 350 

163,865 

December 

3,337,500 

118,891 

360,000 

6,400 

3, 697, 600 

124,291 

Total landed at 
Boston 

77,608,596 

1,994,198 

1,365,400 

48,440 

78, 973, 996 

2, 042, 638 

January 

1,388,370 

48,860 

1, 672, 610 
297, 956 

35,223 

3,060,980 

84, 083 

February 

1,335,213 

52,038 

9,761 

1,633,168 

61, 799 

March 

3,643,519 

86,259 

541,704 

17,651 

4,186,223 

103, 910 

April 

3,787,615 

66,846 

60,709 

590,295 

17,640 

4,377,910 

84,486 

May 

3,022,869 

3,275,510 

95,377 

6,298,379 

156, 086 

June 

2,325,589 

3,923,493 

64,726 

4,811,087 

156,996 

7,136,676 

221,722 

July 

76,771 

10,487, 655 

321,555 

14,411,148 

398,326 

August 

2,511,995 

56,735 

2,359,000 

91,337 

4,870, 995 

148,072 

September 

3,100,647 

3,927,693 

69,683 

4,982, 400 

235,879 

8,083,047 

305,562 

October 

74,269 

4, 138, 685 

153,557 

8, 066, 378 

227, 826 

November 

8,785,155 

1,862,720 

92,695 

8,100,100 

272,843 

16,885, 255 

365, 538 

December 

88,086 

8, 109, OOO 

140,949 

9,971,720 

179, 034 

Total landed at 
Gloucester 

39,614,878 

787,676 

49,366,001 i 

1, 548, 768 

88, 980, 879 

2,836,444 

Grand total 

117,223,474 

2,781,874 

50,731,401 j 

1,597,208 

167,954,875 

4, 379, 082 

Grounds E, of 66° W. 



i 




long 

29,224,857 

831,339 

33, 707, 492 

862,920 

62,932, 349 

1, 691, 259 

Grounds W. of 66° W, 

^ long 

87, 998, 617 

1,950,535 

17,028, 909 

734,288 

105, 022,526 

2, 684, 823 

Landed at Boston in 
1901 

56,855,111 

1,524,512 

2, 137, 020 

50,938 

58, 992, 181 

1, 575, 450 

Landed at Gloucester 
in 1901 

39,584,177 

933, 319 

52,588, 883 

1,741,232 

92, 173, 060 

2, 674,651 


THE SALMON FISHERY OF PENOBSCOT RIVER AND BAY. 


The results of the investigation of the salmon fishery of Penobscot 
Eiver and Bay, by Mr. Charles G. Atkins, are here presented for 
the years 1900 and 1901, together with notes on certain fishes. The 
statistics of the salmon fishery for 1902 will be published at a later date 
in connection with the returns on the fisheries of Maine collected for 
that year by the field force of this division. 

The salmon fishery of Penobscot Eiver and Bay is located mainly 
in the river, but extends along the shores of the bay to Brooksville on 
the eastern side, to Lincolnville on the western side, and to Islesboro in 
the central bay. A few salmon were also taken at Criehaven, or Eagged 
Island, in 1901 and some earlier years, in connection with the fisheries 
for herring and other species. In the river the salmon are taken in 
weirs, and with set and drift gill nets, and in the bay they are caught 
chiefly in trap nets. The weirs have a leader and one or more floored 
pounds supported by stakes driven firmly in the ground. The leaders 
and the walls of the pounds are usually constructed of twine or wire 
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netting. The trap nets are also set with a leader, at the extreme end 
of which are two pounds, the ^‘outer^’ and “^^inner” pounds, in which 
the salmon are captured. The trap nets are of twine netting supported 
by floats, rising and falling with the tide, and are held in place by long 
warps and anchors. The set and drift gill nets are each from 100 to 
200 feet in length, and the size of the mesh is from 6 to 7 inches stretched. 
In the methods and location of this fishery there has been compara- 
tively little change during the past thirty 3^ears. 

The following table shows the extent of the salmon fishery of 
Penobscot River and Ba}’' in 1900 and 1901: 

Extent of the salmon fishery of Penobscot River arid Bay in 1900 and 1901. 


Towns. 


Brooksville (Cape Rosier) 

Bucksport 

Castine 

Hampden 

Islesboro 

Lincolnville 

Ragged Island 

Northport 

Orland 

Orrington 

PenoD^scot 

Searsport 

South. Brewer 

Stockton and Prospect . . . 

Verona 

Winterport 

Bangor 

Total 


Persons 


Weirs and traps. 


Gill nets. 


employed. 

1900. 

1901. 

1900. 

1901. 

1900. 

1901. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No 

Value. 

1 

1 

2 

$270 

2 

$270 







5 

11 

511 

9 

420 





0 

2 

2 

200 

2 

210 





0 

2 



8 

$45 

4 

$60 

2 

4 

6 

280 

8 

360 



5 

6 

11 

495 

14 

558 





2 

2 

1 

800 

1 

800 





4 

4 

15 

870 

12 

700 





IS 

15 

14 

544 

16 

576 





4 

IS 

5 

12 

1 

20 

54 

1,260 

540 

1 

17 

54 

1,122 

11 

120 

15 

225 

2 

2 

3 

3 

540 





1 

1 



1 

15 i 

1 

15 

14 

15 

17 

1, 094 
2, 500 
175 

17 

*’i*094’' 


13 

14 

30 

32 

2, 610 





2 

s 

2 

2 

175 



1 

15 

1 

1 



1 

15 

1 

15 









88 

94 

135 

9,593 

136 

9,489 ! 

16 

195 

22 

o 


Note.— Above Bangor, betw^eeii Veasie and Enfield in 1901, 16 fishermen operated 8 gill nets, 
value S120, with 8 boats, value ^120, The catch was 20 salmon, weighing 300 pounds, the value of 
which was S40. 


Towns. 


Brooksville (Cape Ro.sier) 

Bucksport 

Castine 

Hampden 

Islesboro 

Lincolnville 

Ragged Island 

Northport 

Orland 

Orrington 

Penobscot 

Searsport 

South Brower 

Stockton and Prospect — 

Verona 

Winterport 

Bangor 


Boats, scows, and rafts. 

Shore and 

Total 

1900. 

1901. 

accessory 

property. 

investment. 

No. 

Value. 

No. 

Value, 

1900. 

1901. 

1900. 

1901. 

1 

$25 

1 

$20 

$15 

$15 

$310 

$305 

12 

131 

9 

110 

100 

100 

742 

630 

5 

50 

5 

45 

15 

15 

265 

270 

2 

24 

o 

24 



69 

84 

2 

55 

5 

95 

15 

25 

3,50 

480 

5 

S3 

6 

98 

150 

150 

728 

806 

2 

80 

2 

80 



880 

880 

6 

90 

6 

90 

85 

75 

1,045 

865 

15 

196 

17 

204 

30 

40 

770 

820 

5 

100 

6 

115 

60 

60 

334 

454 

27 

352 

29 

352 

200 

210 

1,812 

1,684 

4 

55 

4 

65 1 

70 

60 

665 

655 

1 

12 

1 

12 ' 



27 

27 

28 

294 

33 

347 

120 1 

120 

1,508 

1,561 

27 

530 

28 

535 

685 1 

690 

3,715 

3,835 

2 

12 

3 

24 

15 ^ 

15 

202 

229 

1 

12 

1 

12 



27 

27 

145 

2,101 

158 

2,218 

1,560 

1,575 

13,449 

13,612 


Total. 
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Extent of the salmon fishery of Penobscot River and Bay in 1900 and 1901 — Continued. 



Catch of salmon. 

Towns. 

1900. 

1901. 


No. 

Lbs. 

Value. 

No. 

Lbs. 

Value. 

BrooLsville (Cape Rosier) 

52 

676 

S280 

132 

1,700 

^^230 

Bucksport 

163 

2,119 

923 

318 

152 

1,'980 
2, 800 

266 

Castine 

71 

145 

216 

378 

Hampden 

21 

250 

52 

31 

403 

87 

1816815010 

208 

2, 704 
3,159 
1,510 
4,450 

447 

442 

5, 746 

773 

Lincolnville 

243 

522 

498 

6,400 

923 

Ragged Island 

151 

151 

83 

544 

64 

Northport 

342 

785 

477 

6, 200 
2,118 
2,090 
15,288 

834 

Orland 

67 

'881 

170 

163 

405 

Orrington 

106 

1,300 
7, 839 

253 

161 

310 

Penobscot 

603 

1, 500 
470 

1,176 

2,058 

651 

Searsport 

201 

2; 600 

75 

'459 

4,475 

230 

South Brewer 

9 ! 

16 

17 

42 

Stockton and Prospect 

406 

6,058 

1,100 

1,554 

1,079 

13, 4S7 

1,889 

Verona 

777 

9, 324 
780 

1,618 

77 

21,034 

1,000 

260 

3,131 

142 

Win terport 

60 

117 

Bangor 

1 

12 

2 

20 j 

50 




Total 

3,541 

44, 660 

7,832 

6,801 ^ 

85,755 

12,223 



PISH TAKEN" WITH SALMON. 

With the salmon there are incidentall3^ taken in the trap nets and 
weirs other marine or anadromous species, of which the following is 
nearlj^ a complete list: Alewife {Foniolohiis 20seudohaTeng^ls)^ blueback 
{Pomololms sestivalls)^ herring {Glupea liarengus)^ shad {Alom sapidis- 
shna)^ menhaden [Brevooiiia tyranmis)^ striped bass {Roceus lineatub)^ 
dinner {Tautogolalrus adspersus)^ tautog (Tautoga onitis)^ sculpin 
(Ilfyoxocepl talus grmnlandicus)^ mackerel {Scoiaher scomhrus)^ lump-fish 
{Oyclopterus lumpus)^ cod {Gadus callarias)^ tomcod {IlicTogad'us tom- 
pollock {Pollachius mrens)^ English hake {Merluccius iilmearis)^ 
sturgeon {Acipenser sturio)^ eel {^Anguilla clirisypd)^ lamprey {Petro- 
myzon marinus)^ smelt {Osmerus mordao^^ killi-fish {Fundulus lietero- 
dUus)^ winter flounder {Pseudopleuronectes americamis)^ eel-back 
flounder {Liopsetta putnami)^ and dog-fish {Sgualm acanthias). 

The list includes a number of species prominent as food fishes, and 
others which are used extensively for bait and fertilizer, while a few 
are of little or no economic importance. The alewife, however, is the 
only one for which a distinct fishery is maintained in these waters. 
This species is caught in considerable quantities in the weirs and trap- 
nets with the salmon, but more extensively in weirs set especially for 
its capture. The pollock and dogfish are also worthy of notice as 
they are probably more or less inimical to the salmon. 

Alewwes, — So far as known the alewife [Pomolobus pseudohaTenguB) 
of the Penobscot breeds almost exclusively in Alamoosook Lake, 
though a few ascend the main Penobscot to the vicinity of Bradley, 
where they gain access to two ponds in very limited numbers. 

The principal fishery for alewives on the Penobscot Eiver is at 
Orland, in Eastern River, which is the avenue by which they reach 
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Alamoosook Lake. In this district a few of the weirs catch alewives 
exclusively, a larger number catch alewives principally, with a few 
salmon, and in the remainder, while salmon are taken chiefly, alewives 
form an important part of the catch. In other towns the extent of the 
alewife fishery seems to decrease wfith the distance from Orland. In 
Verona, Bucksport, and Penobscot the fishery is still quite important, 
but much less so in Castine, Stockton Springs, and more distant 
localities. It is estimated that in this fishery in 1901, in all localities, 
the number of weirs fished was 112, and the catch 592,587 ale- 
wives, and that in 1902 the number of weirs was 132, and the catch 
106,265 alewives. The catch is disposed of in various ways. A few 
are marketed in a fresh condition at about 50 cents a hundred fish, 
some are pickled and sold in barrels, but the greater part of the catch 
is smoked and disposed of in the local markets at an average of about 
80 cents a hundred fish. The fishermen sometimes receive as high as 
from 1 to li cents per fish. Alewives are rarely, if ever, sold by the 
pound in this region. 

The ’MDlueback” (Po?nolohiis sestivalis) is taken in nearly all the weirs 
with the alewives, but makes its appearance later in the season. It 
has been reported as sometimes taken at Orland Falls, above the lower 
dam. Though of excellent quality when fresh, its extreme fatness 
renders it diflScult to cure in good condition, and it is therefore used 
chiefly for fertilizer, without any record being made of the number 
caught. While in some districts it is taken in greater numbers than 
the alewife, the catch in the aggregate is probably not so large as of 
that species. 

Shad . — Shad are taken in very small numbers with the salmon. The 
fishermen, when referring to their catch, distinguish between the large 
‘‘river shad” and the smaller “sea shad.” Following is apiproximately 
the relative quantity of shad and salmon obtained in the weirs in a few 
localities: In Penobscot 10 fishermen caught 473 salmon and 106 shad; 
in Verona 9 fishermen caught 389 salmon and 56 shad; in Bucksport 
5 fishei’men caught 75 salmon and 37 shad, and in Winterport 2 fisher- 
men caught 33 salmon and 70 shad; a total of 970 salmon and 269 
ushad. It should be explained that in some of these estimates only the 
“liver shad” are included, the “sea shad” being omitted. The rela- 
tive number of shad may therefore be nearly twice as large as the 
figures indicate. 

Strii^ed lass . — Striped bass are obtained in the Eastern Eiver, 
where, in 1902, in the town of Orland, 86 were caught by 7 fishermen, 
.and in Verona 47 were caught by 3 fishermen. 

Pollock . — This species appeared in the river and bay in unusual 
numbers in 1901, and a considerable quantity of them was in some 
instances taken in the weirs. A fisherman in Penobscot reported the 
capture in his weirs of 132 pollock. In 1902, in Searsport, 300 pollock 

r. C, 1908 8 
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were taken in 3 weirs; in Stockton Spilngs 85 pollock were caught in 
4 weirs, while from 2 other weirs in the same locality 1,200 pounds, 
dressed weight, were taken. In Brooks ville, in each of the years 1900 
and 1901, about 200 pollock, weighing from 12 to 15 pounds each, 
were caught in 2 salmon traps. The presence of these active and 
ravenous fish is to be noted as having a possible influence in decreasing 
the supply of both salmon and alewives. It is not supposed that they 
will attack adult salmon, but the young salmon on their way to the 
marine feeding grounds must run the gauntlet of these foes, in conse- 
quence of which it is not improbable that their numbers are greatly 
reduced. 

Dog-fish. — Dog-fish appcai’ed on the coast in and near Penobscot Bay 
in unwonted numbers in 1902, and committed great havoc among the 
deep-water fishes. They appeared earlier than usual, being found 
near Monhegan Island as early as the middle of May, and becoming 
quite plentiful all along the coast in June; but August appears to have 
been as usual the month of greatest abundance. As illustrating their 
abundance and the damage wrought by them to the shore fisheries, 
Mr. John N. Plarriman, of Stockton Springs, who fishes a great deal 
in the lower Penobscot Bay, near Matinicus, at Isle au Haut, etc., 
stated that he never knew dog-fish to be so plentiful. They came into 
the bay early, about June 1, and remained until late in the season. A 
Searsport fisherman also caught dog-fish just outside of Brigadier 
Island. Mr. Alvah G. Dorr, of Bucksport, who fishes for haddock, 
cod, etc., near Gotts Island, found dog-fish troublesome about the last 
of June. Around Mount Desert Eock, the large fleet of fishermen 
usually at work there were all driven from the fishing grounds by the 
dog-fish early in July, and had hardly begun again September 9. The 
dog-fish not only seize the bait on trawls, but attack other fish that have 
been hooked. On August 9 Mr. Dorr set his usual trawl, one "Hub” 
of 500 hooks, about 1 mile outside of Gotts Island, and secured at one 
haul 217 dog-fish, 5 haddock, and a good many heads of haddock of 
which the rest had been eaten off by dog-fish. On the same day 
another man fishing in that locality, with about the same number of 
hooks, caught at one haul 224 dog-fish, 2 hake heads, and 3 skates. 
Mr. Dorr opened perhaps half a dozen dog-fish and found that nearly 
all were females with living young within, about 8 yo\ing fish to each 
mother, which would swim off on being thrown into the water. In the 
Penobscot Kiver, near Sandy Point, a trawl set by Mr. Ernest A. 
Partridge, of Stockton Springs, in 15 fathoms of water, took 50 dog-fish 
in one day. Occasional!}’', but not very often, dog-fish are caught in 
the salmon weirs. The fishermen report 9 dog-fish caught in weirs at 
Stockton Springs, 6 at Penobscot, and 9 at Verona. 
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FISHERIES OF COLORADO, 

The fisheries of Colorado, recentlj^ investigated by Mr. E. A. Tulian, 
in 1900 gave employment to 565 persons, of whom 546 were fisher- 
men and the remainder shoresmen. The investment was $128,568, 
which included 101 boats, $2,400; 615 hand lines, $3,610; 16 seines, 
$1,755; 47 gill nets, $415; shore and accessory property, $118,888, and 
cash capital, $1,500, The products aggregated 1,360,166 pounds of 
fish, valued at $185,493. The catch with seines was 823,585 pounds, 
valued at $13,146; with gill nets, 14,980 pounds, valued at $3,645, and 
with hand lines, 521,601 pounds, valued at $168,702. The more 
important species taken were black-spotted trout, 208,655 pounds, 
$70,925; brook trout, 189,901 iiounds, $59,512; carp, 658,950 pounds, 
$7,430, and rainbow trout, 130,155 pounds, $41,547. Black bass, cat- 
fish, crappie, Loch Leven trout, suckers, and yellow perch were 
caught in smaller quantities. 

An interesting fact in connection with the fisheries of Colorado is that 
the catch is comprised largely of introduced species. The yield of native 
species, black-spotted trout and suckers, was only 290,390 pounds, valued 
at $72,146, while that of introduced species, consisting of black bass, 
brook trout, carp, cat-fish, crappie, rainbow trout, Loch Leven trout, 
and yellow perch, amounted to 1,069,776 pounds, valued at $113,347. 

The fisheries are prosecuted in a large number of streams, creeks, 
ponds, and reservoirs, some of which are public waters, while others 
are ponds constructed and owned by individual citizens. 

The following tables show the number of persons employed, the 
number and value of boats, apparatus of capture, the value of shore 
and accessory property, the amount of cash capital, and the quantity 
and value of the products of the fisheries of Colorado in 1900: 

Table showing j by counties, the number of persons employed in the fisheries of Colorado in 

1900 , 


Counties. 

Fishermen. 

Shoresmen. 

Total. 

Arapahoe, Bouicler, Delta, Jefferson, Larimer, and Weld 

116 

18 

134 

Clear Creek 

31 


31 

Dolores 

10 


10 

Eatrle - 

12 


12 

Gaffield 

32 


32 

Gilpin 

25 


25 

Grand 

50 


50 

Gunnison 

133 


133 

Hinsdale 

25 

1 

26 

I^ake 

3 


3 

La Plata 

11 


11 

Mineral and Rio Grande 

IS 


13 

Montezuma 

10 


10 

Montrose...... 

18 


18 

Otero 

2 


2 

Pitkin 

5 


6 

Saguache 

. 40 


40 

San Miguel 

9 


9 

Summit 

1 


1 

Total 

546 

19 

665 
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Table showing, by counties, the apparatus and capital employed in the fisheries of Colorado 

in 1900. 


Counties. 

Boats. 

Hand 

lines. 

Seines. 

Gill nets. 

Shore 
and ac- 
cessory 
prop- 
erty 

Cash 

capi- 

tal. 

Total 

invest- 

ment. 

No. 

Value. 

No. 

Value. 

No 

Length 

(yards). 

Value. 

No. 

Length 

(yards). 

Value 

Arapahoe, 
B oulder, 
Delta, Jef- 
ferson, Lar- 
imer, and 
Weld 

33 

3 

SI, 100 
75 

120 

32 

10 

22 

32 

65 

50 

130 

25 

4 

10 

25 

10 

20 

2 

6 

40 

9 

3 

1775 

275 

50 

107 

255 

350 

300 

650 

200 

10 

35 

175 

50 

90 

3 

20 

200 

45 

20 

8 

3, 150 

$1,530 

21 

2,550 

$136 

$52,173 
5, 500 

$1,500 

$57, 213 
5,850 
50 
5,107 
305 
2,950 
750 
2, 775 
23,205 
1,840 
1,925 

9,430 
50 
1,240 
5, 123 
320 
200 
165 
10,070 

Clear Creek . . 









9 

2 

5 

10 

2 

22 

1 

2 

2 

160 

50 

100 

200 

50 

415 

10 

50 

50 







4, 900 










Cilpin 







2,500 

250 

; 2,000 
22,350 
1,800 
1,800 

9, 165 


Cmnd 









CnTTnison. 

3 

175 

75 


. 



Wmsdnlfi . 

22 

1,100 

240 


T^n.kft 

~i 

1 

35 : 
100 

20 

40 


T,fl. Plata,. 





Mineral and 
Rio Grande. 
Montezuma . . 

4 

200 

40 






Mentrofie.. .. 









1,150 

5,000 

300 


Otem 

” 3 ’ 

30 

.... 

170 

90 





Pitkin - . . 





Sfl.g'nae.he. . . 










San Miguel . . . 
Summit 

'*4* 

3 

120 

50 















10,000 j 


Total ... 








101 

2,400 

615 

3,610 

16 

3, 630 

1,755 

47 

3, 850 

415 

118,888 ‘ 

1,500 

128,668 


Table showing^ by counties and apparatus, the yield of the fisheries of Colorado in 1900. 


Apparatus and species. 

Arapahoe, 
Boulder, Delta, 
Jefferson, 
Larimer, and 
Weld. 

Clear Creek. 

Dolores. 

Eagle. 

Garfield. 

Lbs. 

Value. ! Lbs 

Value. 

Lbs. 

Value. 

Lbs. 

Value 

Lbs. 

Value. 

Seines: 

11,250 
658, 950 
21,800 
22, 000 
81,735 
18,600 

$730 

7,430 

915 

660 

1,221 

680 









Carp a 









Cat-fish a 









Grappiect 









Suckers 

4 








Yellow perch 









Total 









814,235 

11,636 









Gill nets: 

Black-spotted trout,. 

Hand lines: 

Black bass« 









6,765 

1,190 

















4, 500 
32,585 
30,250 
750 

595 

10,390 

9,520 

60 









Black-spotted trout.. 
Brook trout « 

4,i66 

9,620 

$1,635 

3,790 

3,750 

$1,125 

7,690 

3,581 

$2, 600 
1,092 

30, 350 
2,400 

$15, 175 
1,200 

Cat-fish a 



Ix>ch Leven trouts... 

270 

1,640 

108 

650 







Rainbow trouts 

17,075 

4,000 

6,145 

340 



3,315 

1, 122 

8,650 

1,825 

Yellow perch ot 



Total 









89,160 

27,050 

15,630 

6, 183 

3,750 

1, 125 

14,586 

4, 814 

36,400 

18,200 

Total by species: 

Black basso 

15,750 

39,350 

30,250 

658,950 

22,550 

22,000 

' 1,326 
11,580 
9,520 
7,430 
975 
660 









Black-spotted trout . . 
Brook trouta 

4,100 

9,520 

1 , 6 ^ 

3,790 

3,760 

1,125 

7,690 

3,581 

2,600 

1,092 

30,350 

2,400 

is, i75 
1,200 

Carp a 



Cat-fish a 









Grappiea 









Ik)cii Leven trout . . 

270 

1,640 

108 

660 







Rainbow trouts 

17,075 

81,735 

22,600 

6,145 

1,221 

1,020 



3,315 

i, 122 

3,650 

1,825 

Suckers 



Yellow perch a 









Grand total 









910,160 

39,776 

15,530 

6,183 

3,760 

1, 125 

14,586 

4,814 

36,400 

18, 200 


a Introduced, 
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Table showing, by counties and apparatus, the yield of the fisheries, etc. — Continued. 


Apparatus and species. 

Gilpin. 

Grand, 

Gunnison 

Hinsdale. 

I Lake. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value 

Lbs. 

Value, 

Seines: 

Brook trouta 





2,650 

$690 



200 

$70 

Gill nets: 

Black-spotted trout.. 













6, 515 

$1,955 



Hand lines: 
Black-spotted trout . . 
Brook trouta 


$3,550 

1,275 

1,310 







7,150 
2, 950 
2, 925 

19,900 

55,970 

3,750 

89,400 

61,950 

1,125 

26,820 

18,585 

22, 750 
3,200 
2, 300 

6,825 

960 

690 



550 

205 

Eainbow trouta 



Total 





13,025 

6,135 

19,900 

5,970 

155,100 

46, 530 

28, 250 

8,475 

550 

205 

Total by species: 
Black-spotted trout. . 
Brook trouta 

7, 150 
2, 950 
2,925 

3, 550 
1,275 
1,310 

19,900 

5,970 

3,750 

92,050 

61,950 

1, 125 
27, 510 
18, 585 

29,265 

3,200 

2,300 

8,780 

960 

690 



750 

275 

Rainbow trouta 



Grand total 



... 


13,025 

6, 135 

19,900 

5,970 

157,750 

47,220 

34,765 

10,430 

750 

275 

Apparatus and species. 

La Plata. 

Mineral and 
Rio Grande. 

Montezuma. 

Montrose. 

Otero. 

Lbs 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Seines: 

Black bass a 









2,250 

$225 

Brook trouta 

500 

$150 







Cat-iish a 







3,750 

375 

Total 









500 

150 







6,000 

600 

Gill nets: 

Black-spotted trout.. 









1,700 

$500 







Hand lines: 

Black bass a 









1,700 

170 

Black-spotted trout.. 
Brook trouta 

2, 000 
1, 600 
250 

800 

555 

75 

46.000 
3,500 

36.000 

13.800 
1,050 

10.800 

2,300 

$690 

4, 950 
1,550 
750 

$1,485 

465 

225 



Rainbow trout a 





Total 





3,850 

1,430 

85,500 

25,650 

2,300 

690 

7,250 

2,175 

1,700 

170 

Total by species: 

Black bass a 









3,950 

395 

Black-spotted trout. . 
Brook trout a 

2,000 
2, 100 

800 

705 

47,700 

3,500 

14,300 

1,050 

2, 300 

690 

4, 950 
1,560 

1,485 

465 



Cat-fish a 



3,750 

375 

Eainbow trouta 

250 

75 

36,000 

10,800 



750 

225 

Grand total 





4,350 

1,580 

87,200 

26, 150 

2,300 

690 

7,260 

2,175 

7,700 

770 


a Introduced. 
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Table showing, by courtties and apparatus, the yield of the fisheries, etc. — Continued, 


Apparatus and species. 

Pitkin. 1 

Saguache, j 

San Miguel. | 

Summit. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

1 Lbs. 

1 Value. 

Seines: 









13,500 

3,350 

1 $955 

910 



















658; 950 
25,550 
22,000 
81,735 
18,500 

7,430 

1,290 

660 




























1,221 

680 


i 


























823,585 

13,146 










Gill nets: 









14,980 

8, 645 










Hand lines* 









6,200 
193, 675 

765 

Black-spotted trout - . 
Brook trout a 

900 

S360 



5,000 

$1,500 

500 

$250 

300 

67,280 

58,602 

1,350 

540 

36,100 

$10,830 I 

600 

186,551 

750 




60 



liOeli Level! trout «. . . 









270 

108 

Rainbow trout a 

300 

120 







130, 165 
4,000 

41,547 

340 

Vollo'vg ppreb a 
















Total 

2,550 

1,020 

36,100 

10,830 

6,000 

1,500 

1,100 

560 

521,601 

168,702 


Total by species: 

Black basso 









19,700 
208,666 
189,901 
658,950 1 
26,300 ' 

1,720 
70, 925 
59,512 
7,430 
1,350 
660 

Black-spotted trout - . 
Brook trout o 

900 

360 



5,000 

1,500 

600 

250 

1,350 

540 

36,100 

10,830 

600 

300 

Carp <i 




Cat-fisb 0 









Crappieo 









22,000 

270 

Locn Leven trout . . 









108 

Rainbow trout a 

300 

120 







130,165 

41,547 

1,221 

1,020 

Suckers 







81,736 

22,500 

Yellow perch a 


















Grand total ‘ 

2,550 

1,020 

36,100 

10,830 

5,000 

1,500 

1,100 

550 

1,360,166 

185,498 


a Introduced. 


FISHERIES OF THE MIDDLE ATLANTIC STATES. 

The fisheries of the Middle Atlantic States in 1901 furnished employ- 
ment to 93,661 persons, of whom 18,623 were on fishing and transport- 
ing vessels, 52,300 on boats in the shore fisheries, and 22, ^38 were 
engaged as shoresmen in wholesale fish establishments, menhaden fac- 
tories, oyster canneries, and other occupations on shore connected with 
the fisheries. The number of persons in the fisheries of the various 
states was as follows: New York, 11,564; New Jersey, 12,030; Penn- 
sylvania, 2,484; Delaware, 1,998; Maryland, 36,260; and Virginia, 
29,325. 

The total amount of capital invested in the fisheries of this region 
was 125,080,371. The investment in New York was $9,444,271; in New 
Jersey, $2,729,571; in Pennsylvania, $2,110,162; in Delaware, $657,197; 
in Maryland, $6,506,066; and in Virginia, $3,633,104. The number 
of vessels Employed was 3,721; valued at $3,657,103, with a net ton- 
nage of 54,761 tons, and outfits valued at $1,088,706. The number of 
boats in the shore fisheries was 36,237, valued at $2,023,880. The 
apparatus of capture used on vessels and boats was valued at $1 ,713,454, 
the shore and accessoiy property at $9,561,356, and the cash capital 
amounted to $7,035,872. 
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The products of the fisheries of those states aggregated 819,046,576 
pounds, valued at 117,485,500. The yield in New York was 228,092,285 
pounds, valued at $3,894,270; in New Jersey, 117,930,964 pounds, 
valued at $4,755,522; in Pennsylvania, 6,029,538 pounds, valued at 
$251,491; in Delaware, 5,835,186 pounds, valued at $203,372; in 
Maryland, 82,975,245 pounds, valued at $3,767,461; and in Virginia, 
378,183,358 pounds, valued at $4,613,384. Some of the more impor- 
tant species taken in these fisheries were: Oysters, 19,749,677 bushels, 
$10,287,556; clams, hard and soft, 1,118,777 bushels, $1,074,834; shad, 
31,897,687 pounds, $1,253,622; alewives, 33,198,605 pounds, $243,340; 
blue-fish, 16,317,795 pounds, $758,122; menhaden, 493,936,462 pounds, 
$987,228; squeteague, 23,496,383 pounds, $558,653; crabs, hard and 
soft, 70,951,965 in number, $495,385. Many other species were also 
obtained in large quantities. 

Considering this region as a whole, the returns for 1901, as com- 
pared with those for 1897, indicate a large increase during the past 
few years in the extent of the fisheries. There has been some falling 
ofi' since 1897 in the number of persons emploj^ed, but the investment 
has increased $4,973,900, and the products 224,874,366 pounds in 
quantity and $3,161,037 in value. There has also been an increase in 
the quantity and value of a number of important forms of fishing appa- 
ratus, such as seines, pound nets, trap nets, weirs, fyke nets, lines, eel 
and lobster pots, dredges, tongs, and crab scrapes. 

Fisheries of the Middle Atlantic States, 1901. 


Items. 

New York. 

New Jersey. 

Pennsylvania. 

Delaware. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

Persons employed . . 
Vessels and, outfits . 

11,604 

633 

11,641 

4,656 

335 

3,918 

248 


12,030 

Oil 

6,714 

6,473 

483 

5.052 

158 

14 

3.052 
89 


2,484 

27 

519 

520 
120 
228 

10 

1,384 


1,998 

27 

237 

910 

192 

691 

7 


$1,595,391 

$810,288 

$82, 990 

$22,447 

Boats 

Seines 

Gill nets 

Pound nets, traps, 
and weirs 

317,447 

53,075 

07,347 

67,645 

502, 660 
38,785 
145,300 

155,679 

1,600 

10,955 

3,110 

4,473 

30,683 
12, 615 
13, 193 

905 

2,239 

29,901 

9,091 

22,343 

760 

Fyke nets 

7,212 

34,860 

548 

899 

Lines, hand and 
trawl _ 


6,694 


669 

1,686 


56 

hs skftts - - 



122 


Crab dredges and 

flprnpfis 





323 

10,699 

5,605 

850 

1,135 

; 101,593 
4,052 
2,358 
533 

785, 428 
155, 550 



Dredges, tongs, 
rakes, and hoes.. 

Pots, eel 

Pots, lobster 

Minor aj)paratus. - - 

6,972 1 
7,626 1 
4,986 j 

39, 159 
7,301 
8,350 
270 

4,221,226 

3,025,500 

80 

117 

2, 650 
122 

570 

1,168,243 
793, 707 

243 

1,260 

60 

2,430 

406 

60 

118 

352,086 

216,600 

Shore and acces- 
sory property .... 





Cfl.pitfll 





Totn 1 






9,444,271 


2,729,571 


2,110,162 


657,197 
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Fisheries of the Middle Atlantia States, 1901 — Continued. 


products. 

New York. 

New Jersey. 

Pennsylvania. 

Delaware 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value 

Lbs. 

Value. 




15,143 

3,347,491 

374,000 

3,000 

6,110,318 

1,469,418 

3,008,301 

266,869 

22,789 

2,300,771 

63 

226,360 
58,330 
1,362,988 
1,668,221 
227, 419 
226,963 
26,841 

$259 

19,425 

2,866 

159 

254,682 

34,841 

84,119 

14,229 

714 

67,603 

1 

5,668 

868 

70,636 

52,993 

14.290 

8,101 

749 





Alewives, fresh — 

1,363, 614 

$19, 106 

801,925 

334,000 

7,656 

1,345 

$2,448 

6,960 

762 

67 

597, 374 

$4, 816 

Black bass 





Blue-fish 

9, 350, 502 
194, 727 
590, 682 
174, 144 
1,570 

1, 172, 291 

473,366 

7,307 

25,809 

8,822 

123 

51,921 

400 

20 







Cat-tish 

193,199 

10, 163 

130,280 

5,075 


Cod 



1,250 

50 




Croaker 



6,231 

141 

28,730 
3,200 
230,650 
5, 500 
198,040 

605 
56 
9,127 
226 
9, 752 

Drum 



Eels, fresh. 

722,859 
1,274,308 
281, 494 
160, 703 
36, 580 
180,000 

50,033 

49,949 

17,142 

6,516 

860 

2,025 

140, 504 
22, 411 
161,895 

6, 161 
709 
9,795 

Flounders 

German carp 


Hakft 





Herring, salted 

Horse mackerel 





224 
21,036 
317, 868 
10,005 
32,910,666 
36,300 
57,814 

5 

3,083 

4,375 

1,577 

88,041 

1,842 

5,123 






29, 826 
26, 140 
507, 838 
180,409,767 

3,418 

616 

19,454 

454,505 





Ling 










Menhaden 








5, 350 

180 

Mullet^ salted 





Mummichog 

140, 000 
51, 987 
25, 893 
2, 050 
42, 681 
163 
804, 589 
231, 517 
385, 000 
3, 432, 472 

800 

3,390 

2,014 

185 

1,240 

78 

25, 379 
15,216 
433 

110, 682 





Perch, white 

1,270,097 
16, 569 
2,560 

81,699 

1,038 

210 

3,465 

1,225 

206 

02 

242,360 

11,357 

Perchi yellow 

Pike aiid pickerel.. 
Pollock 

16,310 

654 



Salmon, Atlantic . . 
Scup 

233 

607,099 

1,495,247 

73 
16, 367 
76,003 

1,897 
22, 593 
687,412 

202 
585 
32, 791 





Sea*bass 

500 

25 

Sea-robins 

Shad, fresh | 

14,031,002 
500 
7,285 
2,375 
38, 928 
299, 092 
11,973, 394 
364, 467 
168, 919 
19, 108 
110,415 

475, 202 
10 
905 
48 
5,729 
8,471 
315,770 
49,734 
8,393 
10,959 
5,459 

2, 982, 868 

124, 328 

1, 367, 952 

56,605 

Shark i 

Sheepshead 

100 
139, 200 
4, 104 
4,800 
2, 346, 683 
71,840 
112,626 
4,291 
218, 874 
12,875 
134, 870 
49, 662 
38,300 

12 
140 
933 
20G 
73, 939 
9, 102 
6,108 
2,215 
11,023 
1,099 
101 
1,798 
1, 152 





Skates ^ 





Spanish mackerel . . 
Spot 









Squeteague 

3, 600 
13, 092 
530 

115 
1, 153 
43 

722, 435 
47, 595 
75, 892 
10,307 
2,500 
200 

13, 915 
5, 114 
3,678 
6,766 
101 
2 

Striped bass 

Sturgeon 

Caviar 

Suckers 

29,355 

8,970 

1,813 

317 

Sun-fish 

Swell-fish 



Tautog 

91, 105 
265, 041 

3,136 

4,519 



3,600 1 

180 

Tom cod 



Wall-eyed pike 

14, 675 : 

2, 321 



Whitebait 

24,510 
SS, 975 
1,478, 368 
779, 450 

1,784 

480 

257,686 

58,843 





Whiting 

406, 804 
4,246, 070 
902,770 
13, 336 
719, 995 
417, 910 

7,874 

552,953 

54,918 

500 

23,558 

51,861 





Clams, hard 



8,200 ' 

1,203 

Clams, soft 



Clams, surf 





Crabs, hard 

791,725 

40,440 

4,993 

2,104 





Crabs, soft 



150,509 

5,587 

Frogs 

800 

240 

King crabs 



409,800 
65, 943 
374, 600 
14, 646, 345 
10,617,672 

144.000 

114. 000 
4, 095 

17, 748 
8,232 
20, 130 

1,711 

8,340 

920 

1,696,767 

550,918 

32 

3,200 

1,988 

826 

3,135 

1,053 

720,400 

2,760 

2,380 

294 

Lobsters 

183, 539 
262,400 
12, 380, 921 
3,808,525 
2,286,000 
1,109,724 

21,742 

1,860 

1,703,985 

268,556 

1,330 

107,337 



Mussels 



Oysters, market 

Oysters, seed 

282,352 
302, 038 

35, 517 
14, 232 

678, 305 
534,030 

' 40,290 
22,318 

Shells 

Scallops 





Shrimp 





Squid 

iso, 846 
340 

5,114 

340 





Terrapin 



512 

50,050 

491 

2,445 

Turtle 

10,500 

870 

Total 



.228,092,285 

3,894,270 

117,930,964 

4,756,522 

6,029,538 

251,491 

5,835, 186 

203, 372 
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Maryland. 

Virginia. 

Total. 


No. 

Value. 

No. 

Value. 

No, 

Value. 

Persons employed . . 

36,260 


29,325 


93, 661 


Vessels and outfits. 

1,337 

^1,137,362 

1,086 

$1, 097, 331 

3, 721 

$4,745,809 

Tonnage 

20, 067 

...1 

15, 583 


54, 761 


Boats r. 

11 ; 498 

553,520 

12,174 

589, 757 

36, 237 

2,023,880 

Seines 

318 

30,033 

311 

78, 530 

1,759 

222, 129 

Gill nets 

3,653 

34, 660 

10,437 

50,035 

23, 979 

332,884 

Pound, nets, traps, 







and weirs 

1,017 

99,265 

1,605 

314, 116 

3, 049 

637,465 

Trammel nets 

18 

1,570 



18 

1 570 

Stop nets 





30 

2,565 

Fy6e nets 

4,064 

ii,§72 

729 

7, 444 

16,889 

73,769 

Bag nets 





89 

3,110 

Lines, hand and 







trawl 


4,722 


3,579 


20,183 

Pish baskets 





122 

1,686 

Crab dredges and 







scrapes 

2, 831 

10, 247 

933 

2,256 

4,087 

13,638 

Dredges, tongs. 







rakes, and hoes . . 

19,766 

157,398 

14,461 

72, 592 

52, 221 

375,822 

Pots, eel 

4,389 

2,248 

579 

585 

19, 530 

14,714 

Pots, lobster 





5, 896 

10,768 

Minor apparatus. . . 


i,399 


255 


3,151 

Shore aiid acces- 







sory property 


2, 164, 749 


869.624 i 


9,561,356 

Cash capital 


2,297, 515 


547, 000 


7, 035, 872 

Total 


6, 500, 066 


3, 633, 104 


25,080,371 

PRODUCTS. 

Lbs, 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Albacore 





16,143 

$259 

Alewives, fresh 

13,454,757 

887,021 

13,633,444 

mo, 524 

33,198, 605 

243, 340 

Alewives, salted . . . 

292,400 

4,287 

280,000 

4,900 

1,280,400 

19,012 

Black bass 

23,383 

2, 124 

199,439 

16,735 

233, 378 

19,780 

Blue-fish 

100,145 

4, 378 

755,085 

25, 609 

16,317, 795 

758,122 

Bonito 

250 

10 

14, 160 

537 

1,668,555 

42,695 

Butter-fish 

458,700 

11,505 

1,071,860 

28, 551 

5,129, 543 

149,984 

Cat-fish 

488,777 

15, 547 

820,325 

23,560 

2,063, 584 

77,396 

Cero 

500 

10 



24, 859 

847 

Cod 

600 

12 

100 

4 

3,475, 012 

119,590 

Crevalle 

400 

2 

468,791 

13,533 

469, 244 

13,536 

Croaker 

303,405 

4,239 

3,937,168 

58,493 

4,501.894 

64,201 

Drum 

53,450 

570 

228,172 

2,707 

343, 152 

4,201 

Eels, fresh 

334,811 

12,309 

105,815 

4,430 

2,897,627 

152,686 

Eels, salted 

2,200 

60 



2,200 

60 

Eels, smoked... 

1,100 

128 



1, 100 

128 

Flounders 

51,205 

1, 625 

209,394 

6,253 

.3,231,039 

111,755 

German carp 

163, ISO 

5,319 

127,930 

2,940 

1,159, 958 

59,238 

Gizzard shad ! 

6,010 

133 

5,250 

100 

11,260 

2a3 

Haddock I 





387, 666 

14,617 

Hake 





63, 421 

! 1,609 

Harvest-fish 

12,800 

no 



12,800 

no 

Herring, salted 





180,000 

2,025 

Hickory shad 

8,315 

209 

448,600 

11,427 

456, 915 

11,636 

Hog-fish 



44,892 j 

3,586 

44,892 

8,586 

Horse mackerel 





224 

5 

King-fish 

7.215 

955 

91, 122 , 

, 3,436 

149, 199 

10,892 

Ling 





344, 008 

4,891 

Mackerel 

i,8o6 

180 



519, 643 

21,211 

Menhaden 

7,122,230 

11,573 

273,493,799 

433, 109 

493,936,462 

987,228 

Moon-fish 



70,400 

2,161 

70, 400 

2, 161 

Mullet, fresh 

1 35,295 

900 i 

190,700 

5,420 

267, 645 

8,342 

Mullet, salted 





57, 814 

5, 123 

Mummichog 





140,000 

800 

Perch, white 

i 452,815 

25,005 i 

731,925 

32,582 

2,752, 649 

154,239 

Perch, yellow 

292,720 

9,617 ' 

158,939 

4,472 

495, 346 

17,203 

Pike arid pickerel.. 

67,530 

5,390 

32,103 

2,848 i 

120,553 

9,287 

Pollock 





42,681 

1,240 

Pompano 

140 

14 

96,186 

7,549 

96,326 

7,663 

Boacn 

200 

1 



200 

1 

Salmon, Atlantic .. 





1,793 

353 

Soup 

32,650 

1,019 



1,466,931 

43,350 

Sea Bass 

50,800 

2,540 

2,200 

93 

2,467,676 

126,668 

Sea-robins 





385, 000 

433 

Shad, fresh 

3,094.181 

1*20, 177 

6,972,212 

366, 203 

31,880,687 

1,253,197 

Shad, salted 

17,000 

425 



17,000 

425 

Shark 





500 

10 

Sheepshead 

1,350 

52 

8,430 

348 

17,165 

1,317 

Skates 





141, 575 

188 
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Products. 


Spanish, mackerel. . 

Spot 

Squeteague 

Striped bass 

Sturgeon 

Caviar 

Suckers 

Sun-fish 

Swell-fish 

Tarpon 

Tautog 

Tomcod 

Wall-eyed pike 

Whitebait 

Whiting 

Clams, hard I 

Clams, soft J 

Clams, surf ' 

Crabs, bard 

Crabs, soft 

Frogs 

King crabs i 

Lobsters I 

Mussels ! 

Oysters, market | 

Oysters, seed 

Shells 

Prawn 

Scallops 

Shrimp 

Squid 

Terrapin 

Turtle 


Maryland. 


Lbs. 


2,922 
22,470 
1,018, 776 
824,418 
107,620 
5,818 
14,750 
3,970 


107,600 


0,824,793 

4,303,682 

130 


39, 798,927 


728 


1,593 

4,835 


Total 82,975,245 3,767,461 378,183,358 


Value. 


387 
26, 921 
68, 568 
3,603 
3,486 
281 
72 


14, 384 


85,884 

202,563 

50 


3,031,518 


708 


1, 139 
203 


Virginia. 


Lbs. 


520, 142 
806,827 
7,431,496 
527,507 
183,023 
18,318 
48,165 
4,000 


75 


600 

1,764,680 


6,113,277 

1,288,424 

15,377 


42,473,683 

12,724,446 


2,850 


6, 130 
56,897 


Value. 


$44,017 
24,306 
127, 993 
45,177 
12,161 
10,204 
927 
95 


12 

134,777 


52,863 

65,972 

1,283 


2,621,915 

301,541 


142 


1,444 

1,444 


4,613,384 


Total. 


Lbs 


566, 096 
1,133, 189 
23,496,383 
1,838, 919 
648, 610 
57,842 
424,059 
25, 015 
134, 870 
75 

144,367 
303, 341 
14, 675 
24, 510 
440,379 
7,604, 918 
1,682,220 
13,336 
17,449,790 
6,200,865 
16, 307 
1,130,200 
252, 242 
687, OOO 
110,260,528 
27,987,211 
2,430, 000 
2,850 
1,223,724 
4,823 
198,594 
15, 807 
142, 412 


819,046, 576 


Value. 


$51,027 
28, 370 
558, 653 
178,848 
33, 886 
33, 630 
19, 104 
1,585 
101 
1 

5,114 
5, 671 
2,321 
1,784 
8,366 
961,003 
113, 761 
500 
167, 298 
328, 087 
1,573 
4,091 
30,376 
2,780 
9,129,992 
1,157, 564 
1,362 
142 
110, 537 
2,696 
5,940 
6,549 
6,015 


17,485,500 


Note.— The statistics of the oyster fishery given above are for the season of 1900-1901 for all terri- 
tory except Long Island, New York; Delaware; Worcester County, Md.; and Accomac and North- 
ampton counties, Va., where the data relating to this fishery were obtained for the calendar year 
1901. 


Supplementary table showing certain of the above products in number and bushels. 


Products. 

New York. 

New Jersey. 

Pennsylvania. 

Delaware. 

Quantity. 

Value. 

Quantity 

Value. 

Quantity. 

Value. 

Quantity 

Value. 

Clams, hard, busli. . 

Glams, soft do.. 

Clams, surf do.. 

184,736 

77,945 

$257, 686 
58,843 

530,759 

90,277 

1,667 

2,169,985 

1,253,730 

204,900 

11,860 

2,092,335 

1,516,796 

2,400 

7,333 

$552, 953 

54.918 
600 

23,658 
51,861 
; 1, 711 

920 

1,696,767 

550.918 
32 

3,200 



i 1,025 

$1, 203 







Crabs,' hard ...No., 
Crabs, soft do.. 

2,375,175 

121,320 

4,993 

2,104 







451,527 ! 
860,200 i 

5,587 

2,380 

King crabs do. . 



Mussels .... -bush. . 

10,240 

1,768,703 i 
544,075 
38,100 
184,954 

1,860 

1,703,985 

268,556 

1,330 

107,337 



Oysters, market, 
bushels 

40,336 

43,234 

$35,517 

14,232 

96, 900 
76,290 

40, 290 
22, 318 

Oysters, seed, bush . 
Shells do.. 

Scallops -.do.. 






i 





Maryland. 


Virginia. 


Total. 


Products. 


Quantity. 


Value. 


Quantity. 


Value. 


Quantity. 


Clams, hard, bush. . 

Clams, soft do.J 

Clams, surf do.. 

Grabs, hard ...No.. 

Crabs, soft do.. 

King crabs do. . 

Mu^els bush. . 

Oysters, market, 

bushels 

Oysters, seed, bush . . 

Shells do.. 

Scallops do.. 


13,450 


29,474,379 

12,910,746 


5,685,561 


$14,384 


220,585 


85,884 18,a39,831 
202,563 3,865,272 


3,031,518 


6,067,669 

1,817,778 


$134,777 


52,863 

65,972 


950,556 

168,222 

1,667 

52,349,370 

18,602,695 

665,100 

22,100 


2,621,916 

301,541 


15,751,504 

3,998,173 

40,600 

192,287 


Value. 


$961,003 
113,761 
500 
167,298 
328, 087 
4,091 
2,780 

9,129,992 
1,157,564 
1, 362 
110,637 



RECORDS OE THE DREDGING AND OTHER COLLECTING AND 
HYDROGRAPHIC STATIONS OF THE FISHERIES 
STEAMER ALBATROSS IN 1903. 

Lieut. Franklin Swift, U. S. N., Commmid'kig. 


Compiled by Harry C. Fassett. 


The dredging, trawling, and other collecting operations of the Alba- 
tross in 1903 were covered by a cruise in connection with the iiiv^estiga- 
tions of a special commission appointed at the request of the President 
to study the condition and needs of the Alaska salmon fisheides. 

Previous to this cruise the last dredging station of the Albatross was 
No. 4190, on August 27, 1902, the last of the series in connection with 
the Hawaiian Islands investigations, the records of which inaj^ be found 
in the Report of the U. S. Fish Commission for 1902, pp. 397-432. 

In the following records all stations where apparatus was employed 
for the purpose of collecting natural-history specimens are given serial 
dredging numbers in chronological order, and each piece of apparatus 
used at each station is given a separate line. 

The tables include all hydrographic as well as dredging stations; 
with two exceptions (Nos. H. 4730 and H. 4777), all the hydrographic 
stations have an actual relation to the dredging stations in that they 
show the depth of water at the end of each dredge-haul, and conse- 
quentl}^ the range in depth within the limits of the haul, as well as 
the changes in temperature and character of bottom. As they con- 
stitute a logical part of the record, they are embodied in the tables in 
their chronologic order. 

Of the 112 dredging stations shown in the following tables, 111 were 
actual net* dragging stations. At 95 the 8-foot Tanner beam trawl 
was employed, and at 16 the 9-foot Tanner trawl was used. The 
average maximum depth was 108 fathoms; average minimum depth, 
92 fathoms; average mean depth, 100 fathoms. 

Average time actually dragging on bottom, 20 minutes; average 
distance dragged over the bottom, .48 of a nautical mile. 

One station was occupied solely for hand-line fishing; at other 
dredging stations lines were employed incidentally. 

At 7 stations where the beam-trawl was used, the sux'face tow-net 
was also employed. At each station but a single haul was made, the 
average time of towing being 26 minutes, and the average distance 
towed through the water being one-half nautical mile. 


12S 
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Record of dredging and other collecting and hydrographic 


Date. 

Station 

num- 

bers. 

Time of 
day. 

Positions by true 
beanng.s. 

Depth. 

Character of bot- 
tom. 

Chart used. 




Gulf of Georgia, off 







Nanaimo, Vancouver 
Island, B. C. 




1903. : 
rune 19 

D. 4191 

J 1.40 p.m. 

\ 1. 59p m. 

Sharp Point, Nanaimo 
Hbr., S. P E, 1.2 
miles. 

Fms. 

1 54 

j 54-89 

fne. dk. s. m. rky. 
fne. dk. s. m. rky. 

}h. 0. No. 1278. 



( 2.39 p.m. 

Sharp Point, Nanaimo 

f 89 

gn. m. fne. s 

1 

19 

D. 4192 

\ 3.24 p.m. 

1 3. 25 p. m 

4. 03 p. m. 

Hbr., S. 1° W., 1.6 
miles. 

] 89-97 

gii. m. fne. s 

i..-.do 

19 

H. 4721 

Sharp Point, Nanaimo 

97 

gn. m. fne. s 

do 



Hbr., S. 2° E, 2.1 
miles. 








Gulf of Georgia, Halibut 







Bank. 




20 

D. 4193 

J 9.4Sa.m. 
i 9. 59 a. m. 

(Cape Roger Curtis, 

\ Bowen Id., S. 89° E., 

1 10.8 miles. 

1 23 

gn m fne. s 

|h. 0. No. 1465. 

1 23-18 

gn. m. fne. s 

20 

H. 4722 

10. 23 a m 

Cape Roger Curtis, 
Bowen Id., S. 86° E., 

18 

gy. s 

do 






10.6 miles. 






flO. 49 a. m 
U1.09 a.m. 

ICape Roger Curtis, 

]■ Bowen Id., N. 83° E., 

f 111 

sft. gn. m 

1 

20 

D 4194 

\ 111-170 

.sft. gn. m 

' do 



[ll.28a.m 
11. 50 a. m. 


[ 


20 

H. 4723 

Gape Roger Curtis, 
Bowen Id., N. 82° E., 

170 

gn. m. fne. s 

do 





12 miles. 




20 

D. 4195 

/12.15 p.m. 

Cape Roger Curtis, 

. Bowen Id., N. 89° E., 
11 miles. 

1 14 

■ 14-14 

gy. m. fne. s 

l....do 

gy. m. fne s 

tl2. 25 p. m. 

J 

20 

D 4196 

/ 1.06 p.m. 

Cape Roger Curtis, 

. Bowen Id., N 89° E., 
11 miles. 

28 

28-44 

fne. gy. s 

fne. gy. s 

l....do 

\ 1.16 p.m. 

1 

20 

H.4724 

1 30 p.m. 

Cape Roger Curtis, 
Bowen Id., N. 87° E., 

44 

fne. gy. s 





11.3 miles. 




20 

D. 4197 

f 1.44 p.m. 

\ 1.54 p.m. 

[ 2. 04 p. m. 

ICape Roger Curtis, 

1 Bowen Id., S. 87° E., 
j 11 miles. 

f 

stk. gn. m. fne. s.. 

l....do 

190^7-31 

stk. gn. m. fne. s. . 

J 

20 

H. 4725 

2. 42 p. m. 

Cape Roger Curtis, 

31 

gy. s. bk. sp 

do .... 



Bowen Id., S. 89° E., 
11.5 miles. 





20 

D. 4198 

f 3. 23 p. m. 
\ 3. 38 p. m. 

/Entrance Island light, 

/ S. 15° W., 6 miles. 

f 157 

/ 157-230 

sft. gn. m 

sft. gn. m 

|c. S No 6300 . 

20 

H. 4726 

4.05 p.m. 

Entrance Island light, 

230 

sft. gn. m 

do 



S. 8° W., 5 miles. 







Queen Charlotte Sound, 







\ off Fort Rupert, Van- 
couver Island, B. C. 




25 

D. 4199 

/ 8. 51 a. m. 
\ 9. 05 a. m. 

/Center of Round Id., S. 
j 46° W., 6.2 miles. 

f 107 

/ 107-68 

sft. gn. m. vol. s . . 
sft, gn. m vol s.. 

|h. 0. No. 1463. 

25 

H.4727 

9. 30 a. m. 

Center of Round Id., S. 

68 

gn, m. s. sponge . . 

do 




50° W., 6.5 miles. 



25 

D. 4200 

flO. 34 a.m. 
tlO.44 a. m. 

/Center of Round Id., S. 

/ 50° W., 4.3 miles. 

r 111 
/ 111-108 

sft. gn. m. s 

sft. gn. m. s 

] do 


25 

H.4728 

11.15 a.m. 

Center of Round Id., S. 

108 

sft gn. m. s 

do 




57° W., 5.2 miles. 



25 

D. 4201 

/11.34 a.m. 

/Center of Round Id., S. 

/ 62° W„ 3.9 miles. 

/ 138 

/ 138-145 

sft. gn.m.s.brk.sh. 
sftgn.m.s.brk.sh. 

1 do 

\11,47 a.m. 

j 

25 

H. 4729 

12. 06 p. m. 

Center of Round Id., S. 

145 

It. gn. m. fne. s... 

.....do 



59° W., 4.9 miles. 





f 2.10 p.m. 

1 2.15 p.m. 
2.40 p.m. 

[Center of Round Id., 

J NW., 1.7 miles. 

f 36 

gy. s 

1 

25 

D.4202 

1 36-25 

gy. s 

m. 0. No. 1431. 

25 

H. 4731 

Center of Round Id., N. 

25 

gn. m. s. brk* sh.. 




22° W., 1.5 miles. 



25 

D. 4203 

f 2. 53 p. m. 

1 Center of Round Id., N. 
r 22° W., 1.5 miles. 

[■ 25 

j 25-30 

vol. s. g. brk. sh. 
sponge. 

vol. s. g. brk. sh. 
sponge. 

1 do 

1 3.01 p.m.: 
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stations of United States Fisheries Steamer Albatross, in 1903, 


Temperatures. 

Apparatus used. 

Trial. 

Drift. 

Remarks. 

Air. 

Sur- 

face. 

Bot- 

tom. 

Depth. 

Dura- 

tion. 

Direction. 

Dis- 

tance. 






Mins, 


Miles. 


f 76 

65 


Tnr. .sdg". meh . . . 






1 76 

65 


8' Tanner 

Bottom . 


N,70E 

0.4 


f 68 


47 1 

Tnr. sdg. mch... 






\ 68 

65 

47.1 

8' Tanner 

Bottom . 

33 

N. IPW.. 

,4 


1 68 

65 


Surface tow — 

Surface. 

35 

N. IPW.. 

4 

Hauled once. 

68 

65 

47.5 

Tnr. sdg, mcli . - . 






f 63 

63 

50 3 

Tnr. sdg. mcli . . . 






t 63 

63 

50.3 

8' Tanner 

Bottom . 

21 

S 1® E .... 

.7 

6 hand lines over while 









dredging; caught nothing. 









Large haul. Net slightly 









torn. 

63 


51.0 







f 63 

63 

48.3 

Tnr. sdg. mch. . . 






\ 63 

63 

48.3 

8' Tanner 

Bottom . 

30 

S.69°\\\.. 

.6 


1 63 

63 


Surface tow 

Surface. 

13 

S. 69° \V... 

.2 

Hauled once. 

63 

63 

47.8 

Tnr. sdg. mch . . . 






f 65 

63 


Hand lead 






t 65 

63 


10 hand lines . . . 

Bottom . 

50 

None 


Poor catch. 

f 73 

66 

53.8 

Tnr. sdg. mch 






{ 78 

66 

53.8 

8' Tanner 

Bottom . 

10 

S 19° W... 

.3 


73 

66 


Tnr, sdg. mch, . . 






f 73 

66 

46.8 

Tnr. sdg. mch . . . 





Sounded while dred’g: 47fms. 

\ 73 

66 


Surface tow 

Surface . 

31 

S. 48° W... 

.6 

Hauled once. 

1 73 

66 

'46.8 

8' Tanner 

Bottom . 

21 

S.48°W... 

.4 

Much mud; net slightly torn 









by its weight. 

68 

66 

51.8 

Tnr. sdg. mch 






f 71 

66 

46.8 

Tnr. sdg. mch... 






1 71 

66 

46.8 

8' Tanner i 

Bottom . 

20 

S.42°W...| 

.4 


69 

66 

47.8 

Tnr. sdg. mch. . . 






f 55 

54 

45.9 

Tnr. sdg. meh... 






t 55 

54 

45.9 

8' Tanner 

Bottom . 

15 

S.85°E ... 

.3 

V ery heavy" load ; net si ight- 









ly tom from weight. Dug 









out part from boat; let 









rest go. 

55 

54 

46,8 

Tnr. sdg. mch . . . 






f 54 

55 

45.8 

Tnr. sdg. mch 






{ 54 

55 

45.8 

8' Tanner 

Bottom . 

15 

N.80°E... 

.4 


54 

55 

45.7 

Tnr. sdg. mch... 






f 54 

55 

45.5 

Tnr. sdg. mch... 






{ 54 

55 

45.5 

8' Tanner 

Bottom . 

15 

N.41®E.., 

.4 


54 

55 

45.3 

Tnr. sdg. mch. . . 






f 54 

55 

48.2 

Tnr. sdg. mch. . . 





Sounded while dred’g' 26, 

] 








23 fms. 

154 

55 

48.2 

8' Tanner 

Bottom . 

21 

S.74°W... 

.5 


54 

55 

49.8 

Tnr. sdg. mch 






f 54 

55 

49.1 

Tnr. sdg, mch. . , 





, Sounded w'hile dred’g. 26 









fms. 

154 

55 

49.1 

8' Tanner 

Bottom. 

27 

H.37°W.. 

.6 

Lost one traw"l weight. 
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Record of dredging and other collecting and hydrographic stations of 


Date. 

station 

num- 

bers. 

Time of 
day. 

Positions by true 
bearings. 

Depth, 

Character of bot- 
tom. 

Chart used. 




Quem Charlotte Sownd, 







off Fort Rupert, Van- 
couver Island, JB. C.— 







Continued. 




1908. 




Fms. 



June 25 

H. 4732 

3.30 p.m. 

Center of Round Id,, N. 

30 

gn. m. s. brk. sh.. 

H.O.No. 1431. 



17° W., 0.9 mile. 



25 

D. 4204 

f 8.44 p.m. 
t 4.04 p.m. 

\Center of Round Id., N. 

/ 79° W., 1.6 miles. 

/ 69 

t 69-51 

gn. m. Yol. s. g . . . 
gn. m. vol. s. g ... 

l....do 

> 

26 

H. 4733 

4.37 p.m. 

Center oi Round Id., N. 

51 

gn. m. s 

do 



62° W„ 1.3 miles. 






Admiralty Inlet, vidn- 







of Fort Townsend, 




29 

D. 4205 

i 1.11p.m. 
t 2.03 p.m. 
2.21p.m. 

{Admiralty Head light, 

/ N. 38° W., 1.3 miles. 
Admiralty Head light, 
N.66° W.,0.8 mile. 

r 26 

\ 26-15 

15 

r.sh 

Ic. S. No. 6150. 

r. sh 

29 

H.4734 

r.sh 

[....do 

r.sh 

1 



r 2.45p.m. 

[Admiralty Head hght, 

26 

29 

D. 4206 


l....do 

1 2 53p.m. 
3.12p.m, 

1 N. 69° W., 2 miles. 

1 25-22 

r.sh 


29 

H 4735 

Admiralty Head light, 

22 

r. crs.s.sh. (bama- 

! do 



N. 84° W., 1.8 miles. 


cles). 


29 

D. 4207 

r 3.41p.m. 

1 Admiralty Head light, 
f N. 20° W., 1.7 miles. 

f 50 

1 50-66 

r.s. brk. sh 

r. s. brk. sh 

] do 

[ 3 48p.m. 

i 

29 

H.4736 

4.18 p m. 

Admiralty Head light, 

66 

gy. s. bk. sp. g. r . . . 




N. 25° W., 3.1 miles. 



29 

D. 4208 

/ 4 27 p.m. 

[Admiralty Head light, 
i N. 22° W., 3.5 miles. 

Admiralty Head light, 
N. 20° W., 2.5 miles. 

/ ' S3 

rky 


\ 4,36 p.m. 

4.45 p.m. 

\ 83-99 

rky 


29 

H. 4737 

99 

rky 

do 




30 

D.4209 

f 8.56 a.m. 

[Admiralty Head light, 

[■ N. 50° W., 0.6 mile. 

26 

rky.'crs. s. sh 

L ...do 


1 8.58 a.m. 

1 25-24 

rky. crs.s. sh 


30 

H.4738 

9.12 a.m. 

Admiralty Head light, 

24 

rky. crs. s. sh 

do 




N. 66° W.,0.8 mile. 



30 

D. 4210 

■ 9.20 a.m. 

9.28 a. m. 

[Admiralty Head light, 

1 N. 73° W., 0.9 mile. 

25 

25-23 

crs. gy. s. sh. r 

crs. gy. s. sh. r 

•....do 

30 

D. 4211 

9.46 a.m. 

[Admiralty Head light, 
r N. 83° W., 1.3 miles. 

23 

crs. gy. s. brk. sh . . 

.. . .do 

9.52a.m. 

23-19 

crs. gy. s. brk. sh .. 


30 

D. 4212 

10.06 a.m. 

[Admiralty Head light, 
f N. 88° W., 1.4 miles. 

19 

ers. s. brk, sh . . 

■-...do 

10.20a, m. 

19-25 

crs. gy. s. brk. sh .. 


30 

D. 4213 

10.52 a. m 

10.50 a.m. 

[Admiralty Head light, 
f N. 82° W., 2 miles. 

25 1 
25-23 * 

gy,s.brk.sh.r 

gy.s.brk.sh.r — 

■ do 

30 

H.4739 

11,08 a. m. 

j Admiralty Head light, 

23 : 

gy.s.brk.sh.r — 

do 




N.88°W.,1.6 miles. 






Fort Townsend {Bay), 







Wash. 



1 

July 1 

D.4214 

[f 8.43 a.m. 

1 Kala Point, N. 41° W., 

I 1.1 miles. 

J H 

sft, gn. m. br. c 

ic. S. No. 6405- 


1 8.53 a.m. 

1 14-17 

sft.gn.m.br.c 

J 

1 

H.4740 

: 9,00 a.m. 

^Kala Point, N.58°W.. 

17 

sft. gn. m. br. c 

do 




0.6 mile. 



1 

D.4215 

f 9.09a.m. 

[Kala Point, N. 83° W., 
j 0.5 mile. 

1 '' 

gn.m.fne. s.stk... 

1 do 


1 9.13 a.m. 

1 17-17 

gn.m.fne. s.stk... 

J 

1 

H.4741 

9.32 a.m. 

^Kala Point, S. 27° W., 

17 

gn. m. fne. s.stk... 

.....do 




0.9 mile. 






AdmiraMy Inlet, vicin- 







ity of Fort Townsend, 







Wash. 





D. 4216 

jflO.37 a. m. 

[Bush Point light, S. 

/ 28° E., 3.3 miles. 

Bush Point light, S. 

j 79 

rky - 

}C. S. No. 6460. 

1 

tl0.48a.m. 

1 79-101 

rky 

1 

H.4742 

11.14 a.m. 

101 

g.brk.sh 

do 




19° E., 2.9 miles. 




D. 4217 

fll.28a.m. 

[Bush Point light, S. 

/ 27° E., 2.9 miles. 

f 77 

g.brk.sh 

g.brk.sb 

l....do 

X 

tu.36a.m. 

t 77-90 


j 

1 

H. 4743 

11.54 a. m. 

Bush Point light, S. 
20° E., 2.6 miles. 

90 

g. p 

.....do 






RECORDS ALBATROSS, 




United States Fisheries Steamer Albatross, in 1908 — Continued. 


Temperatures. 


Trial. 

. Drift 



Air. 

Sur- 

face. 

Bot- 

tom. 

Apparatus used. 

Depth. 

Dura- 

tion. 

Direction. 

Dis- 

tance. 

Remarks. 

54 

55 

49.3 

Tnr. sdg. mch. . . 


Mins. 


Miks. 


f 54 

55 

47.6 

Tnr.sdg.mch... 






1 54 

55 

47.6 

8' Tanner 

Bottom . 

29 

S.47°W... 

0.4 


60 

53 

48.8 

Tnr. sdg.mch... 






f 63 

57 

50.8 

Tnr.sdg.mch... 






\ 63 

57 

60.8 

8' Tanner 

Bottom - 

16 

N.2°W ... 

.4 

■STet slightly torn. 

63 

57 


Hand lead 

(Sounded bet’n E 

;. 4734 and D 

. 4206 

J 59 

57 

50.8 

Hand lead 

15,16, 16, 15i,15, 
I 

,17,19,23 fms.) 

Sounded while dred’g: 20, 

1 59 

57 

50.8 

8' Tanner 

Bottom . 

20 

... 

.4 

20, 19'i ims. 

59 

57 

52.8 

Tnr.sdg.mch... 







f 59 

67 

51.8 

Tnr. sdg. mch... 






1 59 

57 

51.8 

8' Tanner 

Bottom , 

26 

S.320E ... 

.9 

No catch; net wrecked. 

59 

57 

50.3 

Tnr. sdg. mch... 






f 59 

57 

50,5 

Tnr. sdg. mch... 






1 59 

57 

50.5 

8' Tanner 

Bottom . 

6 

N 30® W .. 

.3 

Moderate current; very 

59 

57 

50.3 

Tnr. sdg.mch... 





small catch. 

f 58 

53 

50.3 

Hand lead 





Sounded while dred’g: 24, 

u 

63 

50.3 

8' Tanner 

Bottom . 

11 

N.840E... 

.2 

24, 24 fms. 

58 

53 


Hand lead 






58 

53 

50.7 

Tnr.sdg.mch... 





Sounded while dred’g: 18, 

58 

53 

50.7 

8' Tanner 

Bottom . 

14 

N.77®E... 

.3 

16, 17 fms. 

58 

53 

50.9 

: Tnr. sdg. mch.. - 





Sounded while dred’g: 23, 

58 

53 

50.9 

8' Tanner 

Bottom . 

11 

N.77® E... 

.2 

17i,17fms. 

58 

53 

51.0 

Tnr. sdg. mch- 





Sounded while dred’g: 19, 

58 

53 i 

51.0 

8' Tanner 

Bottom - 

18 

8.62® E... 

.3 

18,18,21 fms. 

60 

54 

51.3 

Tnr. sdg. mch... 





Sounded while dred’g: 22 

60 

53 

51.3 

8' Tanner 

Bottom . 

14 

N.68°W .. 

.3 

fms. 

60 

54 

52.8 

Tnr. sdg. mch...i 






I 56 

63 ^ 


Hand lead 





Sounded while dred’g: 17, 

t 56 

53 1 

50.8 

9' Tanner 

Bottom . 

11 

N.2(FW .. 

.4 

17i,17i, 17 fms. 

Much mud in net. 

58 

54 ! 

50.8 

Tnr. sdg. mch 






f 58 

54 

50.1 

Tnr. sdg. mch... 





Sounded while dred’g: 16i, 

1 58 

54 

50.1 

9' Tanner ! 

Bottom . 

15 

N.10®W .. 

.6 

16|,16i,16i,16i,16fm8. 

68 : 

54 

50.2 

Tnr. sdg. mch... 



1 



/ 61 

65 

49.0 

Tnr. sdg. mch. . . 






\61 

55 

49.0 

8' Tanner 

Bottom . 

20 

8.76® E... 

.4 

Small catch. 

57 

53 

48.8 

Tnr. sdg. mch. . . 






f 57 

63 

49.3 

Tnr. sdg. mch. . . 






l57 

63 

49.3 

8^ Tanner 

Bottom . 

13 

S.78®E... 

.2 


57 

63 

49.4 

Tnr.sdg.mch... 
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Record of dredging and other collecting and hydrographic stations of 


Date. 

Station 

num- 

bers. 

Time of 
day. 

Positions by true 
bearings. 

Depth. 

Character of bot- 
tom. 

Chart used. 




Admiralty Inlet, vicin- 
ity of Pcyrt Townsend, 
Continued. 




190S. 




Fms. 



July 1 

D. 4218 

j 1.56 p.m. 

\ 1.59 p.m. 

1 Olele Point, Oak Bay, 
S. 26° E., 1.9 miles. 

16 

16-16 

sft.gn.m 

sft. gn. m 

C.S.No.6450. 

1 

D. 4219 

1 2.13p.m. 

loiele Point, Oak Bay, 
S. 27° E., 1.5 miles. 

16 

gn, m. s. brk. sh . . . 

L...do 


1 2.20 p.m. 

16-26-16 

gn. m. s. brk. sh . . . 


1 

D, 4220 

f 2.50 p.m. 

1 Olele Point, Oak Bay, 
S. 20° E., 0.8 mile. 

16 

gn. m. s. brk. sh . . , 

[....do 



[ 2.55 p.m. 

16-31 

gn. m. s. brk. sh . . . 



D. 4221 

/ 3 24p.m. 

\ 3 29p m. 

lOlele Point, Oak Bay, 
t S. 37° W., 0.5 mile. 

31 

gn. m. s. brk. sh . . . 
gn. m. s. brk. sh . . . 

1 do 


t 31-39 




1 

D. 4222 

/ 3.51 p.m 

I 4.02 p.m. 

loiele Point, Oak Bay, 

/ S. 61° W., 1.4 miles. 

r 39 

( 39-39 

gy.s.brk.sh 

gy. s. brk. sh 

1 do 



J 

1 

H. 4744 

4 24 p.m. 

Olele Point, Oak Bay, 

39 

gy. s. brk. sh 

do 



S. 86° W., 1.5 miles. 






Boca de Quadra, S. E. 







Alaska. 






f 8.30 a.m. 

1 Center of Grouse Islet, 

f 48 

sft.gn.m 

1 

6 

D. 4223 


\ Mink Bay, N. 20° W., 

i 

C.S,No.8100 



1 8. 36 a. m. 

j 2.5 miles. 

( 48-57 

sft.gn.m 


6 

H. 4745 

8 59 a. m. 

Center of Grouse Islet, 
Mink Bay, N. 20° W., 

57 

dk gn.m 

do 







2 miles. 





D. 4224 

f 9 57 a. m. 

1 Center of Cygnet Islet, 

r 156 

dk.gn.m 

1 do 


\10. 11a.m. 

/ S. 14° W., 4.2 miles. 

t 156-166 

dk.gn.m 

6 

H.4746 

10. 37 a. m. 

Center of Cygnet Islet, 

166 

dk. gn. m 





S, 12° W., 3.2 miles. 



6 

D.4225 

ril.21a m. 
til. 36 a. m. 

ICenter of Cygnet Islet, 
i S. 7° W., 2i miles. 

/ 181 
\ 181-149 

dk.gn.m 

dk.gn.m 

1 do 


I 

6 

H.4747 

11,56 a.m. 

Center of Cygnet Islet, 

149 

dk.gn.m 

do 




S. 7° W., U miles. 






Vicinity of Naha Bay, 







Behm Canal, S. E. 
Alaska. 





D.4226 

[ 9.06 a.m. 

(Center of Cacbe Islet, 

J S. 67° W„ 1.3 miles. 

f 31 

rky 

[ C.S.No.8100 

Y 

1 9.18 a.m. 

1 31-62 

rky 




J 



j 9, 37 a.m. 

1 

f 62 

dk.gn.m. fne.s... 

dk.gn.m.fne. s... 


7 

D. 4227 

] 9. 43 a.m. 

(Center of Cache Islet, 
f S. 56° W„ 0.9 miles. 


1 do 



1 

1 



t 9, 50 a. m. 

j 

( 62-65 

dk.gn.m.fne. s, .. 

J 



|10,40 a.m. 

1 

f 41 

g. sponge 


7 

D, 4228 

|10.45 a. m. 
(10.48 a.m. 

(Indian Point, N. 18° E., 
j 0.9 mile. 



i do 



( 4i-i34 



g. sponge 

J 

7 

H.4748 

11. 36 a. m. 

Indian Point, N. 30° E., 
0.6 mile. 

134 

rky 

do 





7 

D.4229 

f 1. 04 p. m. 

\ 1.12 p.m. 
i 1.24 p.m. 

] Indian Point, N. 69° E-, 
j 2.7 miles. 

1 198 

sft. gy.m 

sft. gy.m 

sft. gy.m 

[ do - . . 


1 i98^256 


7 

H.4749 

1.47 p.m. 

Indian Point, N.70°E., 

256 

stk.gn.m 

do 



4 5 miles. 





f 2. 11 p. m. 
4 2.15 p.m. 

( 2. 28 p. m. 

1 Indian Point, N. 70° E., 
j 5 miles. 

f 240 

rkv 

1 

7 

D. 4230 

rky 

rky 

[ do 


1 240^168 

7 

H.4750 

2.41 p. m. 

Indian Point, N. 70° E., 

108 

rky 




6.8 miles. 



7 

D, 4231 

f 3.22 p.m. 

1 3.35 p.m. 

ICenter of Trunk Id., 

1 N. 11° B,, 0.5 mile. 

f 113 

( 113-82 

gn.m. slate frag.. 
gn.m. slate frag.. , 

i do 



f 

7 

1 D.42S2 

1 3. 47 p. m. 

(Center of Trunk Id., 

J N. 64°®.. 1.1 miles. ‘ 

[ 82 

gn. m. sponge, rky. ' 

i do 



1 4.12 p.m. 

[82-93-77 

gn.m.sponge.rky . , 

1 

1 

H.4751 

4,35 p.m. 

Center of Trunk Id., 

77 

gn.m.g 

do 



]sr,81°®., L6 miles. 
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United States Fisheries Steamer Albatross, In 1908 — Continued. 


Temperatures. 


Trial. 

Drift. 

All 

Sur- 

lace. 

Bot- 

tom. 

Apparatus u.se<l 

Depth. 

Dura- 

tion. 

Direction. 

Dis- 

tance. 

59 

54 

51.8 

Tiir. sdg. meli. . . 


Mins. 


Milfs. 

59 

54 

51.8 

8' Tanner 

Bottom . 

11 

S.240E ... 

.3 

59 

54 

51.8 

Tnr. sdg. meh . . . 


59 

54 

61.8 

8' Tanner 

Bottom . 

19 

S.360E ... 

.5 

59 

54 

60.8 

Hand lead 


59 

54 

50.8 

S' Tanner 

Bottom . 
from char 
Bottom . 

12 

S 52*^ E . . . 

.3 

59 

1 59 

54 

64 

51.8 

51.8 

(Depth est’d 
8' Tanner 

t and dr 
IS 

edging cabl 
N.720E... 

7 

/ 59 

64 

50.8 

Tnr. sdg. mch... 


1 69 

54 

50.8 

S' Tanner 

Bottom . 

19 

S.23‘^E... 

.4 

65 

66 

51.0 

Tnr. sdg, mch . . . 


f 61 

59 

41. 6 

Tnr. .sdg. mch . . 





Isx 

59 

41.6 

S' Tanner 

Bottom . 

19 

N. 20° W.. 

.4 

' 67 

60 

45.0 

Tnr. sdg. mch . . 


f 71 

61 

43.7 

Tnr. sdg. mch . . 





1 71 

61 

43.7 

8' Tanner 

Bottom . 

*>o 

S.20°W .. 

.5 

71 

61 

43.6 

Tnr. sdg. mch . . 


/ 71 

62 

43.6 

Tnr. sdg. mch . . 





1 71 

62 

43.6 

9' Tanner 

Bottom . 

11 

S. 7°W... 

.2 

71 

62 

43.7 

Tnr. sdg. mch . . 

f 63 

61 

14 8 

Tnr sdg mch.. 



[ 


» 

61 

44.8 

S' Tanner 

Bottom . 

15 

N.81°\V.. 

.3 

f 63 

61 

43.8 

Tnr. sdg. meh . . 

es 

61 

Surface tow 

Surface . 

32 

N. 77°W,. 

.6 

[ 63 

61 

43.8 

8' Tanner 

Bottom . 

24 

N. 77° W.. 

.5 

f 70 

63 

47.8 

Tnr. sdg. mch . . 

I 

1 70 

63 

Surface tow { 

Surface . 

U 

N. 2° W... 

.3 

1 70 

63 

47.8 

8' Tanner ! 

Bottom . 

11 

N.2^yv... 

.2 

81 

62 

Tnr, sdg. mch . . 

f 76 

63 

42.6 

Tnr, sdg. mch . . 





\ 76 

63 

Surface tow .... 

Surface . 

[ 33 

S. 73° W . . 

1.0 

1 76 

63 

' 42.6 

! 8' Tanner 

Bottom . 

20 

S. 73° W .. 

.7 

74 

62 

42.4 

Tnr. sdg. mch . . 


{ 74 

62 

42.4 

Tnr. sdg. mch . . 





I 74 

62 

Surface tow 

Surface . 


S. 70° W . . 

.4 

1 74 

62 

42.4 

S' Tanner 

Bottom . 

10 

S. 70° W .. 

.2 

74 

62 

43.0 

Tnr. sdg. mch . . 

f 74 

62 

43.0 

Tnr. sdg. mch . . 





{ 74 

62 

43.0 ! 

8' Tanner 

Bottom . 

13 

S. 85°'W -. 

.3 

f 74 

62 

43.3 

Tnr. sdg mch . . 

{t4 

62 

43.3 i 

8^ Tanner 

Bottom . 

i 

18 

N.53° W.. 

.3 

74 

1 

62 

j 

43.7 j 

Tnr. moh 

1 





Remarks. 


Sounded while dred’g: 

1,>, 15, 14 fms. 

Sounded while dred’g- 15, 
21,24,24,26,24, 20, lb, IS fms. 


Sounded while dred’g; 18 
23, 30, 25, 20, 31 fms. 


Heavy load of mud, mixed 
with dead leaves, twigs, 
etc , in net. Net filled 
completely, and tom from 
weight of load. 


Net torn badly; probably by 
submerged tree. 


Sounded while dredging: 46 
fms. 

Lost sounding lead. Sound- 
ed while dred’g: 65, 65 fms. 

Hauled once. 

Net torn slightly. 

Sounded while dred’g: 52 
fms. 

Hauled once. 

Net completely filled with 
sponges. 


Hauled once. 


Hauled once. 

Heavy’^ strains, hut no dam- 
age done. 


Sounded while dred’g: 93 
fms. 

Bridle stops parted; net cap- 
sized. 


F. C. 1903 9 
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Record of dredging and other collecting and hydrographic stations of 


Date. 


Station 

num- 

bers. 


Time of 
day. 


Positions by true 
bearings 


Depth. 


Character of bot- 
tom. 


Chart used. 


15 ) 03 . 

July 


8 

D. 4233 

8 

D. 4234 

8 

H. 4762 

8 

D. 4235 

8 

H.4753 

8 

D. 4236 

8 

H.4764 

8 

D 4237 

8 

H.4755 

8 

D. 1238 

8 

H 1756 

9 

D. 4239 

9 

D. 4240 

9 

H. 4757 

9 

D. 4241 

9 

H. 4758 

11 

D. 4242 

11 

H. 4759 

11 

D. 4243 

11 

H.4760 

11 

D. 4244 

11 

H. 4761 

11 

D. 4245 

11 

H.4762 

11 

D.4246 

11 

H.4763 

11 

D. 4247 

11 

H. 4764 


8. 52 a. m. 
9. 03 a.m. 
9. 20 a. m. 

9. 37 a. m. 
9. 59 a. m. 

j 10. 24 a.m. 

[10. 45 a. m. 
11.20 a.m. 


j" 1.25 p.m. 

|[ 1 43 p.m. 
2.09 p.m 

2. 34 p. m. 

2. 52 p. m. 
3 21p.m. 

,f3.51 p.m. 
\4.13 p m. 

' 4 38 p. m 


J1.02 

tl.24 


p. m. 
p.m. 

(2.15 p.m. 
(2.33 p.m. 
3.05 p m. 

(3.31 p.m. 
[3.49 p.m. 
4.16 p.m. 


{ 7.58 a.m. 

8.01 a.m. 
8.46 a. m. 

( 9.03 a.m. 
\\ 9.06 a.m. 
9.30 a.m. 


■ 9.38 a.m. 
, 9.41a.m. 
10.04 a.m. 


,58 a.m. 
,04 a.m. 


11.37 a.m. 

If 2.15p.m. 
\l 2.26p.m. 
2.55 p.m. 

3.26 p.m. 

3.40 p. m. 
4.13 p.m. 


Vicinity of Yes Bay, 
Behm Canal. 

[Cannery Point, Y es Bay , 
1/ N.55°W., 1 mile. 

i I Cannery Point, Y esBay , 
N. 54° W., 15 miles 

Syble Point, East, } 
mile. 

East End, Square Id., 
Spacious Bay, S. 48° 
W., 1.9 miles. 

East End, Square Id., 
Spacious Bay, N. 87° 
El., 1.2 miles. 

East End, Square Id., 

■ Spacious Bay, S. 34° 
W., 1 2 miles. 

East End, Square Id., 
Spacious Bay, N. 85° 
W., 0.9 mile. 

East End, Square Id., 
Spacious Bay, N. 85° 
W., 1 mile 

East End, Square Id., 
Spacious Bay, N. 53° 

, W., 2 miles. 

INose Point, S 66° E., 
/ 1.6 miles. 

Nose Point, N 42° E., 

1.7 miles. 

Junction of Clarence 
Strait and Behm Canal. 

\Center of Guard Id., S. 
; 28° E., 2.1 miles 

ICenter of Guard Id., S. 
J 70° E., 3.1 miles. 
Center of Guard Id., S. 

, 81° E., 4.1 miles 

[Center of Guard Id., S. 
j 83° E., 4.5 miles. 
Center of Guard Id., N. 
87° E., 5.5 miles. 

Kasaan Bay, Prince of 
Wales Island, S. A 
Alaska. 

jlsandy Point, S. 20° E., 

1 1 1.5 miles. 

Sandy Point, S. 19° W., 

1.1 miles. 

Il Sandy Point, N.62°\V., 
J 1.2 miles. 

Sandy Point, N. 59° W., 

2.1 miles. 

llSandy Point, N. 59° W., 
/ 2.2 miles. 

' Sandy Point, N. 61° W , 

3.8 miles. 

llCenter of Round Id., S, 
1/ 10° W., 0.4 mile. 

Center of Round Id., S 
72° W., 0.5 mile. 
lEast End, Long Id., N. 
J 55° W., 3 miles. 

East End, Long Id., N 
52° W., 1.9 miles 

Isast End, Long Id., N. 
J 78° W,, 1.1 miles. 

East End, Long Id., S. 
51° W., 0,9 mile 


Fms. 

39 

39-45 

45 

45-45 

45 

130 

130-193- 

181 

181 


|l47- 


147 
147-206- 
182 
182 


[ 194 

194-198- 
192 
192 


j 229 
[ 229-281 
231 


'I 206 
[ [ 206-248 

f 248 
t 248-256 
256 

( 245 

t 245-238 
238 


[ 9-24 

24 

i-f 

I 42-47 

47 

|f 50 

h 50-54 

54 

95 
95-98 

98 

.. 123 

\\ 123-101 

' 101 

95 

95-114- 

89 

89 


sft. gy.ra.r.. 
sft, gy.m.r,. 
gy.m. rky... 

gy.m.rky... 
gy.m. rky... 

gy.m.bk. sp 

gy.m.bk.sp 
gn.m 


r. crs. s 

gn.m 

1 do 

gn. m 

] 

gn. m 

V do 

gn.m 

do . 

m. rky 

j do . 

do . 

m. rkv 

gn. m' 


j C.S.No.8100 

I do 

do 

[.....do 

do 


crs, s. rky 

crs s rky 

CO. (hrd.) 

CO. (hrd ) 

dk.gn.m 

gn.m 

gn.m 

gn.m 


fne.g. brk. sli.rky.j 

fne.g brk.sh.rky. 
crs. gy. s. m 


J C.S.No.8100 

I — do 

do 


I — do - 
do . 


gii, m . 

gn.m. 

gn.m. 

gn.m. 

gn.m. 

gn.m. 


dk. gn. m. s. sh. r . 
dk. gn. m. s. sh. r . 

dk.gn.m.s 

gy. gn.m. crs. s.sh. 
gy.gn. m. crs. s.sh, 
gn.m.fne.s.hrk.sh, 

gn.m.fne.s.brk.sh. 

gn.m.fne.s.hrk.sh. 
s.sh 


I C.S.No.SlOO 
do 

|| — c)o 

do . 

}....do 

do 



do 

||....do 

do 

I do 

do 
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United St/iks FMterien Steamer AIlKitroKS, in 1903 — Continued. 


Temperatures, 


Trial. 

Drift 


Air. 

Sur- 

face. 

Bot- 

tom. 

Apparatus used. 

Depth. 

Dura- 

tion. 

Direction. 

Dis- 

tance. 

Eemarks. 

f 64 

1 64 
f 64 

61 

44.7 

Tnr. sdg. meh . . 


Mim. 




Miles 


61 

61 

44.7 

43.7 

8' Tanner 

Tnr, sdg meh . . 

Bottom . 

15 

S SS-^E... 

.3 

Sounded while dred'g: 46 
fms 

Net badly torn. 

a. 

61 

43.7 

8' Tanner 

Bottom . 



19 

S. 36° E... 

-3 

^ 65 

61 

44.9 

Tnr. sdg. meh . . 


f 64 

61 

42.8 

Tnr. sdg. meh . . 





Sounded while dred’g; 193 
fms. 

Heavy load in net 


61 

42.8 

8' Tanner 

Bottom . 

28 

S. 7°E.... 

.5 

^ 64 

61 

42.7 

Tnr. sdg. meh , . 


f 65 

61 

42.8 

Tnr. sdg. inch . . 





Sounded while dred’g: 206 
fms. 

« 

61 

42.8 

8' Tanner 

Bottom . 

21 

S. 9°E.... 

.4 

64 

60 

42.6 

Tnr. sdg, meh . . 


f 6i 

60 

42.6 

Tnr sdg meh .. 





Sounded while dred’g: 198 
fms. 

lai 

60 

42 6 

S' Tanner 

Bottom . 

22 

8. 29° E... 

.4 

66 

63 

42.6 

Tnr. sdg, meh . . 




f 66 

63 

42,5 

Tnr, sdg. mcli. , . 






i 66 

63 

42. 5 

S' Tanner 

Bottom . 

20 

S 9°E .... 

.7 


68 

65 

42.4 

Tnr. sdg. meh... 



f 61 

61 

48.8 

Tnr. sdg. meh... 






{ 61 

61 

48.8 

S' Tanner 

Bottom . 

20 

8.6&°\V... 

•j- 

Net slightly torn; lost one 
trawl weight. 

f 66 

62 

48.8 

Tnr. sdg, meh... 


{ 66 

62 

48 8 

8' Tanner 

Bottom . 

23 

k67°W... 

.5 

Large load in net. 

66 

62 

47.8 

Tnr. sdg. meh ... 


f 66 

62 

49.3 

Tnr. sdg. meh... 






i 66 

62 

49.3 

8' Tanner 

Bottom . 

! 20 

S.50°W... 

. 5 


64 

60 

48.8 

Tnr. sdg. meh... 


f 48 

1 

i 58 

58.9 

Tnr. sdg. meh... 





Sounded while dred’g- 21, 
22, 24 fms. 

Net badly torn. 

Its 

i 

68 

58.9 

S' Tanner 

Bottom . 

42 

S.73°E ... 

.8 

48 

58 

49.1 

Tnr. sdg. meh... 

f 55 

67 i 

49.1 

Tnr. sdg. meh. ., 






1 55 

57 

49.1 

8' Tanner 

Bottom . 

2i 

1 

S.53°E... 

^ . 5 


65 

57 

49.1 

Tnr. sdg. meh... 



f 55 

57 

49.0 

Tnr. sdg. meh... 

1 




{ 55 

57 

49.0 

S' Tanner ... 

Bottom , 

20 

S.670E ... 

.6 


55 

57 

48.9 




f 59 

62 

48.9 

1 Tnr. sdg. meh... 
Tnr. sdg. meh... 






{ 59 

62 1 

48.9 

S' Tanner 

Bottom . 

17 

S 56° E ... 

.2 

Net slightly tom; brought 
up large rock. 

69 

1 

! 62 1 

49.0 

Tnr. sdg. meh... 



f 66 

62 

Tnr. sdg. meh , . . 






i 66 

62 

44. i 

S' Tanner 

Bottom . 

25 

N.56°W.. 

.6 

Large load. 

66 

62 1 

44.1 ; 

Tnr. sdg. meh... 


i 65 

62 

44.3 

Tnr, sdg. meh. . . 





Sounded while dred’g: 111, 
114, 106 fms. 

U 

62 

44.3 

S' Tanner 

Bottom . 

18 

¥.28° W.. 

.4 

65 

63 

Tnr. sdg. m*h. . . 


Soumding wire flew off reel 
and kinked; thennometer 
did not trip. 

i 
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Record of dredging and other collecting and hydrographic stations of 


Date. 

Station 

num- 

bers. 

Time of 
day. 

Position.s by true 
bearings. 

Depth. 

Character of bot- 
tom. 




Eastern Passage (vicin- 
ity Stikine River Delta ) . 

Pms. 


1908. 




July 13 

D. 4248 

f 8.50 a. pQ. 

ICenter of Simonof Id., 


gy.m 

\ 8.59 a, m 

f N 69° \V., 2.8 miles. 

1 71-67 

gy. m 

13 

H.4765 

9.23 a.m. 

Center of Simonof Id., 

67 

gy.m 




N. 61° W., 5.2 miles. 


13 

D. 4249 

f 9.33 a.m. 

1 Center of Simonof Id., 

r 79 

gy. m 

t 9.40 a m. 

/ N 61° W , 5.3 miles. 

\ 79-70 

gy. m 

13 

H. 4766 

10.04 a. m 

Center of Simonof Id., 

70 

gy. m 




N 53° W., 6 miles. 


13 

D 4250 

fl0.17 a. m. 

\Genter of Simonof Id., 

f 66 

gy. m 

\10.23a.m. 

/ N. 52° W , 6.2 miles 

\ 66-61 

gy. m 

13 

H. 4767 

10.47 a.m. 

Center of Simonof Id., 

61 

gy. m 




N. 49° W., 7 miles. 





Stephens Passage, 



14 

H. 4768 

7.45 a.m 

Hugh Point, S 57° W , 

59 

rky 




3 5 miles. 


14 

D. 4251 

f 7.58 a.m. 

\ Hugh Point, S. 71° W., 

f 198 

rky 

\ 8.15 a.m. 

j 3.4 miles. 

t 198-198 

rky 

14 

H. 4769 

8.49 a.m 

Hugh Point, S. 85° W., 

198 

gy. m 




3.7 miles. 


14 

D. 4252 

/ 9.03 a.m. 

1 Hugh Point, N. 89° W., 

/ 198 

gy. m 

1 9.20 a.m. 

/ 3 '9 miles. 

\ 198-201 

gy. m 

14 

H.4770 

9.44 a. m. 

Hugh Point, N. 81° W., 

201 

gy.m 




4 5 miles. 


14 

D. 4263 

flO.Sla.m. 
jll 04a.m. 

[Thistle Ledge, N. 53° 

[ E., 1.7 miles. 

{ 188 
h88-131- 
1 136 

r. brk. sh 

r brk.sh 

14 

H.4771 

11.23 a. m 

Thistle Ledge, N. 40° 

136 

r.brk.sh 




E., 1 3 miles. 






Ckilkoot Inlet 



16 

D.4254 

/10.14 a.m. 

1 Indian Rock, S. 63° E., 

/ 46 

gn. m 

Il0.17a.m. 

J 3.3 miles. 

L 45-51 

gn. m 

16 

H.4772 

10.39 a.m. 

Indian Rock, S. 61° E., 

51 

gn. m 




2.5 miles 





Taiya Inlets Lynn Canal. 



16 

D. 4255 

/12.53p,m. 

1 Indian Rock, S. 9° W., 

f 247 

rky 

\ 1.08 p.m. 

j 8.1 miles. 

\ 247-259 

rky 

16 

H.4773 

1.32 p.m. 

Indian Rock, S. 9° W., 

259 

(No specimen.) 




6.8 miles. 





Ckilkoot Inlet 



16 

D.4256 

/ 2.30p.m. 

/Indian Rock, N. 3° W., 

i 73 

gy. m 

1 2.35 p.m. 

J 2 miles. 

\ 73-72 

gy. m 

16 

H.4774 

2.57 p.m. 

Indian Rock, N. 29° W., 

72 

gy.m 



1.6 miles. 





Vicinity of Punter Bay, 





1.56 p.m. 

1 Lymi Canal. 

f 350 

rky 

23 

D, 4257 

[Clear Point, N. 63° E., 
f 1.7 miles. 




2.22p.m. 

J 

1 350 

rky 

23 

D.4258 

/ 3.27 p.m. 

IClear Point, N. 16° E., 

f 300 

m 

\ 3,48 p.m. 

J 3.5 miles. ’ 

\ 300-313 

m 

23 

H.4775 

4.32 p.m. 

Clear Point, N. 20° E., 1 

313 

m 



5.9 miles. 






Dundas Bay, Icy Strait 



24 

D.4259 

f l.gp.m. 

XPoint Wimbleton, S. 46° 

f 78 

gy.s brk.sh.r .... 

1 1.65 p.m. 

/ W., 0.1 mile. 

t 78-21 

gy. s. brk. sh. r 

24 

D.4260 

2.24p.m. 

[Point Wimbleton, S. 25° 

J 21 

era. s. r 

2.27 p.m. 

W,, 0.2 mile. 

] 21-81 

crs. s. r 

24 

D.4261 

‘ 2.57 p.m. 

2.59 p.m. 

1 Point Wimbleton, S. 24° 
W„ 0.3 mile. 

1 “ 
110-81-10 

gn.m.rky 

gn. m. rky 

24 

D.4262 ; 

3.26p.m. 

1 3.27p. m. 

Ipoint Wimbleton, S. 10° 
W., 0.4 mile. 

J ^ 

1 9-9 

crs. s. rky 

crs. s. rky 



3.40p.m. 


1 ^ 

crs. s. rky 

24 

D. 4263 

3.42 p.W. j 

■Point Wimbleton, S. 20° 
W., 0.4 mile. 

1 9-64-8 

1 crs. s. rky 

1 


Chart used. 


I C.S.No.8200 
do 

I do 

do 

} ...do 

do 


I- 


1 

i 


C.S.No.8200 

...do 

...do 

...do 

...do 

...do 

...do 


|c. a. No. 8303 
do 


|....do ’ 

do 


|.-..do 

do 


|C. S. No. 8302 

I do 

do 

jc. S. No. 8050 

L..do 

■ — do 

I • — do 

I ' — do 
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United States Fisheries Steamer Albatross^ in 1903 — Continued. 


Temperaturet. 

Apparatus used. 

Trial. 

Drift. 

Air. 

Sur- 

face. 

Bot- 

tom. 

Depth 

Dura- 

tion. 

Direction. 

Dis- 

tance. 






Mins. 


Miles 

f 56 

65 

42.8 

Tnr. sdg.mch... 





1 56 

55 

42.8 

8' Tanner 

Bottom . 

20 

S.^°E ... 

1.0 

56 

55 

43.3 

Tnr. sdg. mch . . . 





f 56 

65 

43.6 

Tnr. sdg. mch . . . 





\ 56 

55 

43.6 

8' Tanner 

Bottom . 

20 

S. 11°E ... 

.7 

66 

55 

43.0 

Tnr. sdg.mch... 





( 66 

56 

42.8 

Tnr. sdg, mch... 





j 66 

56 

42.8 

8' Tanner 

Bottom . 

20 

S. 15°E ... 

.5 

66 

56 

43.3 

Tnr, sdg.mch... 





54 

51 

40.6 

Tnr. sdg. mch . . . 





f 54 

51 

40.9 

Tnr. sdg. mch 






51 

40.9 

S' Tanner 

Bottom . 

20 

S 39°E ... 

.4 

54 

51 

40.9 

Tnr. sdg. mch . . . 





f 54 

52 

40.8 

Tnr. sdg. mch , . . 





{ 54 

52 

40.8 

8' Tanner 

Bottom . 

20 

8.39° E ... 

.4 

54 

52 

39.9 

Tnr. sdg. mch. . . 





f 54 

52 

40.9 

Tnr. sdg. mch . . . 





\ 64 

52 

40.9 

8' Tanner 

Bottom . 

ie 

East 

.2 

1 

65 

51 

40.5 

Tnr. sdg. mch... 





f 57 

54 

40.0 

Tnr. sdg. mch... 





{ 67 

64 

40.0 

8' Tanner 

Bottom , 

20 

SE 

.4 

67 

61 

40.0 

Tnr. sdg. mch... 





f 60 

53 

36.8 

Tnr. sdg. mch. . . 





{eo 

53 

36.8 

8' Tanner 

Bottom.! 

14 

s. 2 °w....; 

.3 

60 

53 

36.8 

Tnr. sdg. mch... 

1... 




f 61 

I 58 

88.5 

Tnr. sdg. meh... 

-.i-- 



1 61 

58 

38.6 

8' Tanner 

Bottom . 

20 

NE 

.6 

62 

59 

38.3 

Tnr. sdg. mch ... 





f 64 

67 



1 

TBcnth pstd. fron 

1 chart and < 

Iredg- 






ingc 

able.) 

1 64 

67 


8' Tanner 

Bottom - 

24 

S. 18° W... 

0.6 

1 64 

57 


Tnr. sdg. mch ... 





{ 64 

57 

4i.2 

8' Tanner 

Bottom - 

27 

S.25°W... 

.7 

63 

55 

41.2 

Tnr. sdg. mch... 





f 62 

60 

44.7 

Tnr. sdg. mch. . . 



1 


{ 62 

50 ; 

44.7 

8' Tanner 

Bottom . 

9 

N.16°W.. 

.1 

59 

51 

44.2 

Tnr. sdg. mch. . . 





■ 59 

51 

44.2 

8' Tanner 

Bottom . 

15 

N. 16° W.. 

.1 

' 69 

61 


Hand lead 





69 

51 


8' Tanner 

Bottom . 

20 

S.70°W... 

.1 

59 

51 


Hand lead 





69 

61 


8' Tanner 

Bottom . 

7 

S.60°E ... 

. 1 

53 

51 


Hand lead 





■ 53 

61 


8' Tanner.. 

Bottom . 

25 

S.76°W..- 

.1 


Remarks. 


Strong current. 


Net badly torn; lost one 
trawl w'eight. 


Sound. wMedredg.: ISlfms. 
Big haul of enormous barna- 
cles. 


Rich haul. 


Lost all gear from Tnr. adg. 
mch. 


Interfered with by drift ice. 

Sound, while dredg.: 16, 12, 
101, 10,91,91, 9^,9, 81 fms. 

Net badly torn; much ice 
about. 

Sound. while dredg.: 8J, 
8|,8|,8L9,9i,10lQS. 

Interfered with by drift ice. 

Sound, while dredg.: 9|,8, 9 
fms. 

Interfered with by drift ice. 

Sound, while dredg.: 9,7,6^, 
GL6f,6L6|,6J,7i,8. 

Net badly tom; much ice, 
interfering with work. 
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Record of dredging and other collecting ami hydrographic statiom of 


Date. 

Station 

num- 

bers 

Time of 
day. 

Positions by true 
bearings 

Depth, 




Off Freshwater Bay, 





Chatham Strait. 


1003. 




Fms. 

July 25 

D. 4264 

j 2 42p.m. 

/North Passage Point, 

f 293 

\ 3.03 p.m. 

f N. 50° W., 3 miles 

/ 293-282 

25 

H,4776 

S.38p.m. 

North Passage Point, 

282 



N. 72° W., 3 miles. 





Off Sitka Sound. 


81 

D 4265 

/10.16 a m. 
111.02 a. m. 

\Cape Edgecumbe, N. 
f 69° E., 11 miles. 

/ 590 

/ 590 



f 1.27 p.m. 


1 349 

31 

D, 4266 

2.00 p.m. 

[Cape Edgecumbe, N. 

1 89° E., 9 2 miles. 

1 349-250 

31 

D. 4267 

f 4.34 p.m. 

L 5 31p.m. 

/Cape Edgecumbe, S. 

/ 84° E , 21 miles. 

/ 922 

/ 922 




Afopnak Bay, Afognak 





Island. 


Aug. 3 

D. 4268 

1.56 p.m. 

1 Point Lipsett, N. 83° 

f 16 

[ 1.59 p.m. 

/ W., 1.9 miles. 

L 16-171 



' 2.24 p.m. 


14i 


D. 4269 

Point Lipsett, S. 82° W., 



2. 29 p. m. 

1.5 miles. 

141-19- 




14 

3 

D. 4270 

3. 18 p. m. 

Point Lipsett, SW., 1 
mile. 

14 


3. 20 p. m. 

14-19-16 



3.49 p.m. 


m 

3 

D. 4271 

3,65 p.m. 

Point Lipsett, S. 8° W , 

1 mile. 

' ll‘-20- 




17 

3 

D. 4272 

' 4. 13 p. m. 

4. 17 p. m. 

Point Lipsett, S. 15° E., 
1.7 miles. 

17 

17-12 




Alltalc Bay, Kadiak Id. 




C 8.44 a.m. 

1 

f 36 

6 

D. 4273 

1 8. 50 a. m. 

Icape Alitak, S. 41° W., 

1 7.1 miles. 

1 36-41 

G 

D. 4274 

j 9.13 a.m. 

1 9,22 a.m. 

/Cape Alitak, S. 44° W., 
f 6.2 miles. 

J 41 

1 41-35 

6 

D. 4275 

) 9.47 a.m. 

1 9. 56 a. m. 

/Cape Ahtak, SW., 5.5 

J miles 

/ 35 

1 35-36 

6 

H.4778 

10.23 a.m. 

Cape Alitak, SW., 4.7 

36 




miles. 


6 

D. 4276 

JIO. 55 a. m. 
111.03 a. m. 

/Cape Alitak, N. 88° W., 

1 4 miles. 

J 22 

f 22-25 

6 

D. 4277 

jll. 24 a. m. 
111. 32 a. m. 

/Cape Alitak, S. 81° W., 
f 4.4 miles. 

f 25 

1 25-25 

6 

D. 4278 

1 1.06 p.m. 

ICape Alitak, S. 71° W., 

f 27 

i 1. 11 p. m. 

f 4.8 miles. 

/ 27-29 

6 

D. 4279 

J 1,38 p.m. 
\ 1.41p.m. 

/Gape Alitak, S. 71° W., 

I 6.5 miles. 

l) 29 

/ 29-29 

6 

H.4779 

2. 03 p.m. 

Cape Alitak, S. 59° W., 

1 29 



5.6 miles. 





Chignik Bay. 


10 

D.4280 

8. 27 a. m. 

8. 81 a. m. 

iTuliumnit Pt., S. 77° E., 
j 9.2 miles. 

32 

32-d2 

10 

D.4281 

8.62 a.m. 
9.00 a.m. 

iTuliumnit Pt., S.69°E , 

1 9.2 miles. 

42 

- 42-43 

10 

H.4780 

9. 15 a. m. 

TuliummtPt.,S.67°E., 

48 




9 miles. 



Character of bot- 
tom. 



gii. m. rky 

gn. m.rky 

gy. gn. m.rky 

gy. gn. m. rky 


sft.gy.m 

sft. gy.m 


} 


gy.s brk sli . 
gy. s. brk. sh 
hrd. gy. s, r. . 

hrd. gy. s. r. 

hrd gy.B.r. 

hrd, gy. s. r. 
hrd. gy. s. r. 

hrd. gy.s. r. 

stk m 

stk. m 


gn.ra.fne.s. 


gn.m.fne.s 
gn.m.fne.s 
gn.m.fne.s 
gn. m. fne. s 
gn.m.fne.s 
gn.m.fne.s 

fne.p.m ... 
fne. s.m ... 

gy. s 

gv. s 

dk. gy. m . . 
dk. gy. m . . 
dk.gy.m.r 
dk.gy.m. r 
dk. gy. m. r 


Chart used. 


Ic, S. No, 


8000 


...do 


do . 


\F. C. Survey, 
f Edn. 


. 1900. 


— do 

....do 

do 

do 

do 

j- do 

I do 

do 


j}....do. 
1 do . 


gn.m.bk.s ... 

gn. m, bk. s . . . 

gn.m 

gn. m 

gn. m. fne. s. . . 




do. 

i do . 

do . 


F. C, Survey, 
Edn. 1897. 


do 

— do 
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United fitates Fisheries Steamer AViatross, in 1903 — Continued. 


Teiiiperatures. 


Air. 

Sur- 

face. 

Bot- 

tom, 

f 58 

57 


\ 58 

57 

41.1 

58 

57 

41.1 

f 63 

53 

38.2 

153 

53 

38.2 

f 62 

56 

39.2 

1 62 

50 

39.2 

1 

f 59 

58 

36 2 

i 59 

58 

30.2 

f 57 

54 

50.9 

1 57 

54 

50 9 

57 

54 


67 

54 


56 

53 


56 

53 


56 

53 


56 

53 


52 

54 


52 

54 

i 

53 

1 51 


53 

51 ' 


f 53 

51 


1 53 

51 


f 53 

51 


1 63 

51 

44.4 

52 : 

51 

44.4 

j 55 

52 


1 65 

52 


/ 55 

52 


1 55 

52 


f 64 

53 


1 64 

53 


f 63 

53 


1 63 

53 


63 

53 


f 53 

51 


1 53 

61 


f 54 

51 

47.0 

{ 54 

51 

47.0 

64 

51 



Trial. Drift 


Apparatus used. 

Depth. 


Dis- 

tance. 

MiUs. 

Tnr.sdg. meli... 


8' Tanner 

Bottom . 

30 i X.30°E...: 0 5 

Tnr. sdg. mch... 

Sig, sdg. mch ... 


! 

' 1 

‘>7 1 1 


8' Tanner 

Bottom . 


1.0 

Big. sdg. mch . . . 

1 

1 


8' Tanner 

Bottom . 

i 

16 

N.42°K...i ,7 1 

j ; 

Sig.sdg. mch ... 

8' Tanner 

n.a.lom i ‘>1 ' N.8SO\\' ‘ .7 

Tnr. sdg. mch... 




8' Tanner 

Hand lead 

Bottom - 

19 

NW 

5 


S' Tanner 

Bottom . 

22 ' N.50o\V.. 

: 

.5 

Hand lead 

9' Tanner 

Bottom . 

20'N47oW.. 5 

Hand lead 

9' Tanner 

Bottom . 

20,N.50'^W.. .7 

Hand lead 

i 

9' Tanner 

Bottom . 

20 

N. WWL J .5 

Tnr, sdg. mch 



9' Tanner 

Tnr sdg mch... 

Bottom . 

20 

S. 17° W ., 

.8 

9' Tanner 

Bottom . 

20 

S. 36° W .. 

A‘> 

Tnr. sdg. mch. .. 

9' Tanner 

Bottom . 

24 

S.46° W .. 

.6 

Tnr. sdg. mch 

Tnr. sdg. mch... 





9' Tanner 

Bottom . 

20 

N,23°E .. 

.8 

Tnr. sdg. mch 

9' Tanner 

Bottom . 

is 

N. 52°E .. 

.7 

Tnr. sdg. mch . . . 

9' Tanner 

Bottom . 

18 

N.65°E .. 

.5 

Tnr sdg. mch 

9' Tanner 

Bottom - 

20 

N. 15° \V.. 

.9 

Tnr. sdg, mch 

Tnr sdg. mch 





. 9' Tanner 

Bottom . 

20 

N 25° E .. 

.9 

Tnr. sdg. mch 

9' Tanner 

Bottom . 

11 

N. 40° E .. 

.3 

Ttir stlp- mf'h 

r ° 1 i i 



Remarks. 


Seale* on aeeumrlator broke. 


Lost trawl frame, but re- 
eovered net badly torn. 

Shoaled to 250 fins , as indi- 
cated by dredg. cable. 

Net wrecked, lost beam from 
frame, and runners were 
badly bent and twisted. 


Sound, while dredg.. 17-i-f ms. 

Sound, while dredg.: 19,17^, 
13, 13, 14 fms 

Frame of trawl bent and 
twisted. 

Sound while dredg.; 17, 17^, 
19,1b fins. 

Sound while dredg. 19,19, 
2U,17-i fms 


Sound while dredg 15,14.1, 
13, r2i, 12 fms. 


Lost 30 fms. .sdg. wire, 26 ft. 
lead, and N. & Z. ther- 
mometer. 


Sound, while dredg.: 42 fms. 


Heavy strains, but no dam- 
age done. 
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Record of dredging and other collecting and hydrographic stations of 


Date. 

Station 

num- 

bers. 

Time ot 
day. 

Positions by true 
bearings. 

Depth. 

Character of bot- 
tom. 

Chart used. 

1908. 



Chignib j5a.y— Cont’d. 

Fms. 




f 9. 24 a. m. 


24 

gy. s. br. sp. brk. 

] 

Aug. 10 

D, 4282 

1 

1 Tulmmnit Pt., S. 66° E., 


sh.r. 

If. C. Survey, 

9. 26 a. m. 

I 8 8 miles. 

24-21 

gy. s. br. sp. brk. 

f Edn.1897. 



i 

1 


sh.r. 

J 

10 

H. 4781 

9. 43 a. m. 

Tuliumnit Pt.,S.64°E.. 

21 

gy. s. br. sp. brk. 

do 




8.5 miles. 


sh.r. 


10 

D. 4283 

f 9. 57 a. m. 

1 Tuliumnit Pt., S. 61° E., 

30 

bk.s. br. sp 

.....do 

[lO. 00 a.m. 

1 7.5 miles. 

30-41-30 

bk.s. br.sp 


10 

D. 4284 

(10.22 a.m. 
10 30 a.m. 

[Tuliumnit Pt., S. 61° E., 
j 7.1 miles. 

30 

30-26 

gn.m.s. r 

gn.m.s.r 

do 


10 

D. 4285 

jlO. 43 a.m. 

[Tuliumnit Pt., S. 56° E., 
j 6.2 miles. 

31 

gy.s.brk.sh 

do 

[lO. 46 a. m. 

31-40—59 

gy.s.brk.sh 


10 

D. 4286 

[11.13 a.m. 
11.23 a.m. 

[Tuliumnit Pt., S. 55° E., 

1 5.9 miles. 

57 

57-63 

gn.m.r 

gn. m r 

— do 

10 

H.4782 

11.40 a.m. 

Tuliumnit Pt., S. 52° E., 

63 

gn.m 

do 




5.3 miles. 






Vyak Bay, Kadiak Id, 




14 

D. 4287 

[ 2.01 p.m. 

1 2.04 p.m. 

1 South, end of Harvester 
\ Island, N. 66° W., 4.7 

1 miles. 

66 

gy. m 

l....do 

66-67 

gy. m 

f 





14 

D.'4288 

1 2.26 p.m. 

1 2.38 p.m. 

[South end of Harvester 
\ Island, N. 60° W., 4.3 

67 

gy. m 

1 do 

67-69 

gy, m 

1 miles. ’ 





14 

H.4783 

3. 00 p. m. 

S. end Harvester Id., 
N. 65° W., 3 6 miles. 

69 

gy. m 

do 



*14 

D. 4289 

/ S. 15 p.m. 

\S. end Harvester Id., 

/ N, 80° W., 2.6 miles. 

\S. end Harvester Id., 

/ S. 38° W , 1.5 miles. 

/ 80 
/ 80-74 

gy. m 

l....do 

gy. m 

\ 3.20 p.m. 
/ 8. 58 p. m. 

/ 

14 

D. 4290 

/ 99 

t 99-99 

sft.gy.m.fne. bk.s, 
sf.gy.m.fne.bk.H. 

L...do 

\ 4.01p.m. 

I 




Shelikof Strait. 




15 

D. 4291 

f 9. 01 a. m. 
9. 04 a, m. 

ICape Uyak, S. 51° W., 

J 8 5 miles. 

f 65 

/ 65-48 

bu.m.s.g 

bu.m.s.g 

Ic. S. No. 8500 . 

15 

H.4784 

i 9. 25 a. m. 

Cape Uyak, S. 54° W., 
7,9 miles. 

48 

bu.m.s.g 

do 


15 

D. 4292 

if 9. 51 a. m. 
\ 9. 56 a. m. 

ICape Uyak, S. 41° W., 
f 7.2 miles. 

/ 102 
/ 102-94 ! 

bu.m. fne.s 

bu.m. fne.s 

I-.... do 

J 

15 

H.4785 

10. 23 a, m 

Cape Uyak, S. 41° W., 

94 

bu.m. fne.s 

do 




6.2 miles. 




16 

D. 4293 

flO. 46 a, m. 
tl0.51 a.m. 

ICape Uyak, S, 10° W., 
j 5.8 miles. 

/ 112 
/ 112-106 

bu.m. fne.s 

bu. m. fne.s 

j. do 


15 

D. 4294 

jll.l9 a.m. 
Ill, 27 a.m. 

ICape Uyak, S. 16° W., 
j 4 miles. 

f 106 i 

h06-103- 
1 97 

bu.m. fne.s 

bu. m. fne.s 

i — do 

15 

H.4786 

11. 44 a. m. 

Cape Uyak, S.12° W., i 

97 

bu.m. fne.s 

do 




3 miles. 




15 

D. 4295 

f 1.03 p.m. 
1 1.08 p.m. 

\Cape Uyak, N. 82° E., 
f 4.3 miles. 

/ 92 

/ 92-92 

sft. gy. m 

j.....do 

stt. gy. m 





Monti Bay, Yakutat Bay. 




18 

D. 4296 

f 9.50 a.m. 
1 9.52 a.m. 

lAnkau Head,S.74° W., 
j 1.3 miles. 

f 35 

1 35-37 

dk. bu. m. sh 

dk bu.m.sh 

|g. S. No. 8455 - 

18 

D. 4297 

jlO. 12 a. m 
\10. 22 a. m. 

\AnkauHead,S.50° W., i 
{ 0.8 mile. i 

1 37 

\ 37-35 

bu. m 

bu. m 

1 do 



i 

18 

D.4298 

jlO. 43 a, m. 
110.52 a. m 

iAnkauHead,S.22° W., ! 
1 0.7 mile. 

f 35 

\35-33-30 

bu m.gy.s 

bu.m.gy.s .... 

1 do 



1 

18 

H.4787 

11. 52 a. m. 

Ankau Head, S. 1° W., 

30 

gy. s 

do 




1. 1 miles. 






Off Shakan, Sumner 







Strait, S. E. Alaska. 





D.4299 

f 9.58 a.m, 

IPomt Amelius, N. 75° 
f W., 5 miles. ! 

f 153 

s. r 

}C. S. No. 8050 . 


\10. 10 a. m 

1 153-218 

s. r.... 



j 10. 34 a. m. 

/Point Amelius, S. 77° j 
J W., 5.5 miles. 

/ 218 
t 218-185 

r. m 


24 

D.4300 

iin KQ o Tvi 

r m 

ar«IQ* 



j 

24 

D,4301 

/11.29 a. m. 

1 

/Point Amelius, S. 79° 

/ 171 

gy. s. m. r 

1 — do 

111.35 a. m. 
j 1.03 p.m. 
t 1. 28 p. m. 

/ W., 4.5 miles. 

IPoint Amelius, S. 80° 

/ W., 5.8 miles. 

1 171-171 

J 212 

t 212-169 

gy. s. m. r 

bu, m 

24 

D. 4302 

]..,..do 

bu m 




24 

H.4788 

1.52 p.m. 

Point Amelius, S. 81° 

169 

gn m. s 

do 

„ 


W., 6.2 miles. 
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United States Fisheries Steamer Albatross, in 1903 — Continued, 


Temperatures, j 


Tna 

1. 

Drift. 



Air. 

Sur- 

face. 

Bot- 

tom. 

Apparatus u.sed. 

Depth. 

Dura- 

tion. 

Direction. 

Dis- 

tance 

Remarks. 

f 54 

51 


Tnr. sdg. mcli... 


Mins, 


Miles. 


1 54 

51 


9' Tanner 

Bottom . 

15 

N. 650E.. 

0.2 

Frame bent; net wrecked; 


51 


Tnr. sdg. mch... 





lost one trawl weight. 

56 

51 


Tnr. sdg. mch. . . 





Sound, while dredg.: 31,41 

66 

51 


8' Tanner 

Bottom . 

20 

S. 650 

.3 

fms. 

56 

51 


Tnr. sdg. mch... 





Sound, while dredg.: 26 fms. 

56 

51 


8' Tanner 

Bottom . 

2 

S. ^o'e... 

.1 

Gear iouled on bottom, but 

56 

51 


Tnr. sdg. mch... 





no damage. 

Sound, while dredg.: 40, 59 

56 

51 


8' Tanner 

Bottom . 

21 

East 

.3 

fms. 

' 57 

55 

47.2 

Tnr. sdg mch. . . 






57 

55 

47.2 

8' Tanner 

Bottom . 

15 

S. 76° E... 

.4 

Much mud in net; net torn 

' 57 

55 


Tnr. sdg. mch . . . 





slightly. 

f 63 

58 


Tnr. sdg. mch. . . 






t 63 

58 


8' Tanner 

Bottom . 

20 

N. 27° W.. 

.4 


f 63 

58 

43.0 

Tnr. sdg. mch... 





Sound, while dredg,: 69 fms. 

\ 63 

58 

43,0 

8' Tanner 

Bottom . 

20 

N. si® W.. 

.4 

63 

58 

42.2 

Tnr. sdg. mch .. 







f 63 

58 

42.2 

Tnr, sdg. mch... 





Sound while dredg.: 74 fms. 

1 63 

58 

42.2 

8' Tanner 

Bottom . 

15 

N.i5°\v.. 

.2 

f 63 

58 


Tnr. sdg. mch... 






1 63 

58 


8' Tanner 

Bottom . 

15 

North .... 

.3 


/ 66 

57 


^ Tnr. sdg. mch... 






t 66 

57 


8'' Tanner 

Bottom. 

20 

S. 190 W... 

.6 


66 

57 


Tnr. sdg. mch... 




I 


/ 66 ; 

57 

39.8 

Tnr. sdg. mch... 






t 66 

57 

39.8 

8' Tanner 

Bottom. 

25 

kkoiv... 

.8 


66 

57 


Tnr. sdg. mch... 






/66 

57 


Tnr. sdg. mch . . . 






\ 66 

57 


8' Tanner 

Bottom . 

20 

S. 1°W.... 

1.0 


f 65 

60 


Tnr. sdg. mch... 





Sound. while dredg.: lOSfms. 

1 65 

60 


S' Tanner i 

Bottom . 

; 14 

S.25°W... 

.6 

65 

60 ! 


Tnr. sdg. mch . . . 






/ 63 

56 


Tnr. sdg. mch . , . 






t 63 

56 


S' Tanner 

Bottom - 

20 

S.IPE ... 

1.2 

Moderate current. 

f 57 

57 


Tnr. sdg. mch... 






i 57 

57 


8' Tanner 

Bottom. 

17 

N.80°’W.. 

.4 


j 59 

56 

46.0 

Tnr. sdg. mch... 





Sound, while dredg : 37 fms. 

1 59 

56 

46.0 

8' Tanner 

Bottom. 

18 

N.64° W.. 

.3 

i 59 

56 


Tnr. sdg. mch... 





Sound, while dredg.: 33 fms. 

\ 59 

56 


8' Tanner 

Bottom- 

23 

N.31° W.. 

.4 


59 

56 


Tnr. sdg. mch... 

* * 





f 60 

48 


Tnr. sdg. mch... 






1 60 

48 


8' Tanner 

Bottom - 

21 

N.12°E... 

1.1 


/ 60 

48 


Tnr. sdg. mch... 





Sound. while dredg.: 185fms. 

t 60 

48 


8' Tanner 

Bottom . 

6 

N.15°E... 

,1 

Gear fouled on bottom, but 

; 55 

49 


Tnr. sdg. mch... 





no damage done. 

1 55 

49 


S' Tanner 

Bottom - 

13 

N. 270 E... 

.4 


j 54 

50 

44.2 

Tnr. sdg. mch... 






\ 54 

50 

44.2 

8' Tanner 

Bottom . 

21 

S.85°E... 

.5 

Net slightly torn. 

55 

54 


Tnr. sdg. mch... 
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Explanations. 

The time of a sounding is the time when the plummet strikes the t)oitom hy the 
ship’s local time. 

The time of a net or dredge haul is the hour when such apparatus is in place or 
position and the actual towing or dredging commenced. 

Where two surface nets were used the actual time that both nets were in the water 
together is given as if but one piece of gear were employed. 

The remarks show how many single hauls of a surface net were made at each station. 

Almost invariably the dredging stations w^ere located by soundings at each end of 
the line, and a majority of the dredgings were on lines of continuous development. 

The drift is the direction and distance traveled over the ground in the case of bot- 
tom gear, and through the water — after getting in position — in the case of other nets. 
Xo account is taken of the distance traveled by the ship while nets are being lowered 
or hoisted. 

List of ahhremaiions employed in these records. 


Abbrevi- 

ation. 

Meaning. 

Abbrevi- 

ation. 

Meaning. 

Abbreviation. 

Meaning. 

alff 

algse. 

gy 

gray. 

rky 


bk 

black. 

k'or hr. . 

hour. 

roi 


botm 

bottom. 

hrd 

hard. 

s 

sand. 

br 

brown. 

lav ..... 

lava. 

sft 

soft. 

brk 

broken. 

Ige 

large. 

sh 

shells 

bu 

blue. 

It 

ligEt. 

Silat 


c 

clay. 

m 

mud. 

sml 

small. 

choc 

chocolate color. 

mang... 

manganese. 

sp 

snecks. 

CO 

coral . 

mi . ."1 . - . 

miles. 

st 

stones. 

corln 

coralline. 

mm 

mineral. 

stbd 

starboard. 

CIS 

coarse. 

mts 

minutes. 

stf 

stiff. 

dd 

dead. 

nod 

nodules. 

stk 

siicky. 

dk 

dark. 

02 

0026. 

vol 

volcanic 

estd 

estimated. 

p 

pebbles. 

wh 

white 

fms 

fathoms. 

part 

particles. 

yl 

yellow. 

fne 

fine. 

posn — 

position. 

Sig.sdg.mch . 

Sigsbee sounding machine. 

for 

foraminifera. 

pter — 

pteropods. 

Surface tow . . 

Surface tow net. 

frag 

fragments. 

pum 

pumice. 

8' Tanner 

8-foot Tanner beam trawl 

g 

gravel. 

r 

rock. 

9' Tanner, etc . 

9-foot Tanner beam trawl, etc. 

glob 

globigerina 

rad 

radiolaria. 

Tnr.sdg.mch. 

Tanner sounding machine. 

gn 

green. 

rd 

i 

red. 





REPORT OF THE SPECIAL COMMISSION FOR 
THE IN7ESTI0ATI0N OF THE LOBSTER 
AND THE SOFT-SHELL CLAM. 


I. General Account of the Lobster and Clam Investigations. 
By Hugh M. Smith. 

11. Experiments in Lobster Rearing. By George H. Sherwood. 
HI. The Causes of Death in Artificially Reared Lobster Fry. 
By Frederic P. Gorham. 

IV. Conditions Governing Existence and Growth of the Soft 
Clam. By James L. Kellogg. 
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Report U S F C. 1903. 


Plate I. 



IMPROVED ARRANGEMENT FOR HATCHING LOBSTER EGGS AND HOLDING FRY. 

Prom a series of open-top jars tlie fry as hatched are discharged into a large rectangular tank. 




REPORT OF THE SPECIAL COMMISSION FOR THE INVESTIGATION OF 
THE LOBSTER AND SOFT^SHELL CLAM. 


I. GENERAL ACCOUNT OF THE LOBSTER AND CLAM 
INVESTIGATIONS. 

By Hugh M. Smith. 

DECLINE OF THE LOBSTER FISHERY. 

The condition of the lobster fisheiy having become such as to occasion 
much concern on the part of fishermen and State authorities, the U. S. 
Commission of Fish and I'isheries in 1898 undertook special inquiries 
regarding the status and needs of this industry. At that time no 
branch of the American fisheries appeared to be more in need of 
intelligent treatment than the lobster fishery. Notwithstanding the 
existence of stringent protective laws and the regular prosecution of 
artificial propagation, the catch of lobsters along the entire coast was 
steadily diminishing; and it seemed evident that unless active meas- 
ures were taken to increase the supply, the species would in a compar- 
atively short time become practically extinct. 

The decline of the lobster fishery may be attributed to three causes, 
namely, the relative infrequency of the breeding periods, the slow 
I’ate of growth, and reckless and illegal fishing. 

The lobster does not ordinarily breed oftener than once in two 
years, and the intervals may be even longer. The eggs are carried by 
the female for ten or eleven months after extrusion, and when they 
finally hatch the young must pass through a long series of larval 
stages, during which they are subjected to many adverse conditions. 
If they survive the early critical period and establish themselves as 
young lobsters, it is probably four or five yeai’s before they become 
adults. Even under the most favorable conditions, the dangers are so 
great and the enemies are so numerous that only a small per cent 
reach maturity. 

Overfishing and disregard for protective laws are mainly responsi- 
ble for the present condition of affairs. In all the States it is legal to 
capture and kill at all times of the year, but all the States on the New 
Elngland coast have enacted laws prohibiting the sale or possession of 
lobsters under certain lengths, and all prohibit the destruction of the 
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eg^g-bearing females. The strict enforcement of these laws is at pres- 
ent impossible, and it is safe to say that very few of the lobsters 
caught, no matter what their size or condition, are returned to the 
water. 

STATISTICS OF THE EOBSTEK FISHERY. 

The Commission has, through its statistical inquiries, kept well 
informed as to the actual condition of the lobster fishery, and has pub- 
lished detailed statements of the quantity and value of the product at 
short intervals, beginning with 1880 and ending with 1902. In 1900 the 
lobster fisher}^ gave employment to 4, 348 persons ; the vessels employed 
numbered 191 and were valued at $216,674; the number of boats used 
was 3,960, ivorth $261,918; the pots or traps set aggregated 208,563 
and were valued at $224,111; and the shore, accessory, and other 
property connected with the industry was valued at $965,375, making 
a total investment of $1,668,060. The quantity of lobsters caught and 
sold was 15,767,741 pounds, for which the fishermen i^eceived $1,390,579. 

Although the fishery is prosecuted from Maine to Delaware, inclu- 
sive, it is and always has been comparatively unimportant in New 
York, New Jerse}^, and Delaware; in these States in 1900 only 109 
fishermen were engaged, and their catch was only 200,660 pounds, 
valued at $27,960. The lobster fisheiy in that section may therefore 
be omitted from further statistical consideration. 

The New England lobster fishery reached its climax in 1889, during 
which year 30,449,603 pounds of lobsters were taken and sold for 
$833,736, as showm in the following table: 


States. 

Pounds. 

Value, 

Maine 

25,001,351 
' 137, 175 

' 3,853,787 
! '156, 000 

1,501,290 

$574,165 

6,415 

148,492 

21,565 

83,099 

New Hampshire 

Massachusetts 

Rhode Island 

Connecticut 

Total 

1 30,449,603 

1 

1 833,736 

1 



In 1902 the catch of lobsters in New England was 14,028,845 pounds, 
which sold for $1,271,962, the catch being apportioned as follows 
among the five States. Although the quantity of the output was 54 
per cent less than in the banner year (1889) the value was 52i per cent 
greater: 


States, 

. 

1 

Pounds. ! 

i 

Value. 


11,435,739 
128,463 
1,695,688 
397, 305 
371,650 

$1,001,797 

14,863 

175,095 

39,488 

40,719 

N ew Hampshi re i 

Massachusetts 

Rhode Island 

Connecticut 

Total 

14,028,845 

1,271,962 
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That the trend of the lobster fisherj^ may be understood, there is 
shown herewith in condensed form the catch of the New England 
States for all the years for which the statistics are available, beginning 
with 1880. The plea has frequently been made during the past few 
years that there has been no real diminution of the lobster supply, and 
in proof thereof the financial condition of the lobster fishermen has 
been cited. It is true that the lobstermen are receiving more money 
for their lobsters than formerly, but in this fact lies one of the great- 
est dangers, for this state of affairs engenders indifference to the real 
condition and needs of the fishery. 


Comparative statistics of the New England lobster catch. 


Years. 

Pounds. 

Value. 

Average 
price per 
pound. 

1880 

19,830,233 
28,627,600 
27, 640, 282 

5473,341 

784,238 

50. 024 

1887 

.024 

1888 

808, 842 

.029 

1889 

30,449,603 

23,409,927 

14,661,808 

15,567,081 

833,736 

1,035,501 

1,276,967 

1,362,619 

1,271,962 

.027 

1892 

.044 

1898 

.087 

1900 

.088 

1902 

14,028,845 

.091 



ARTIFICIAL HATCHING OF LOBSTERS. 

The national government, through the U. S. Commission of Fish 
and Fisheries, cooperating with the States to maintain the lobster 
supply, has for many years been engaged in the artificial propagation 
of lobsters at its two marine stations on the Massachusetts coast, and 
many hundred millions have been hatched and planted. In recent years 
the work of gathering brood lobsters has been very thoroughly and * 
systematically carried on, and each season during a period of several 
months immediately preceding the hatching time the entire coast of 
New England has been patrolled and practically every available egg- 
bearing lobster has been secured. This work has been conducted 
under an arrangement with several of the States, by which the lobster- 
men are permitted to retain the egg-bearing lobsters until an agent of 
the Commission shall have collected them, paying for them a little 
more than the market price. The ^‘berried” lobsters are sent to the 
hatcheries and their eggs there removed, the old lobsters being after- 
wai’ds taken back to their native localities and liberated. Another 
feature of this work has been the stationing of agents at points where 
lobsters are brought in from the Canadian provinces and the stripping 
of eggs therefrom, such collections some years amounting to many 
millions. 

The extent of the lobster-cultural operations of the Commission from 
1888, when the first practical work was done, to 1903, is shown in the 
following table. It will be seen that extensive operations, have been 
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carried on only since 1894, and that notwithstanding greater efforts 
•were made to obtain eggs, the output for the last five 3 ^ears of the 
decade was much less than for the first five: 


Lobster fry planted. 


Fiscal year. 

Number. 

Fiscal year. 

Number. 

1888 

1,800,000 

1.574.000 

4.511.000 
3,533,500 

5.799.000 

8.818.000 

78.398.000 
71,000,000 

97.079.000 

1897 

115,606,065 

95.234.000 
108,463,000 

77.166.000 

60.879.000 

81.020.000 
68,631,000 

1889 

1898 - 

1890 

1899 

1891 

1900 

1892 

1901 

1893 

1902 

1894 

1903 

1895 

Total 

879,511,565 

1896 




While it can not be doubted that these efforts of the Government 
have been beneficial, they have not done more than retard the decline, 
and recently the lobster catch in certain sections has been so reduced 
that the supply of eggs for hatching purposes has greatly fallen off, 
and the conditions have become most serious. 

Artificial hatching on a large scale is a comparatively simple matter, 
but the rearing of the young lobsters through their defenseless larval 
stages to the age when they arc able to take care of themselves is a 
problem which has repeatedU" been considered by fish-culturists and 
biologists, but appeared to present insurmountable difficulties, as all 
attempts to retain the fry in the hatchery for an}^ length of time 
proved futile, the mortalit}^ being astonishingly rapid. The larvie 
were therefore planted immediately after hat(5hing. 

It has been apparent to the Commission for j^ears that the work of 
lobster cultivation would be vastly more effective if some method 
could be devised for rearing comparativelj^ large numbers of the 
young, and, as this seemed to be the most practicable form of aid to 
the lobster fishery which could be rendered by the general govern- 
ment, it was determined to renew the experiments, this decision being 
influenced by some success in lobster rearing on a small scale achieved 
by Dr. H. C. Bumpus at the Woods Hole laboratory in 1898. 


THE SOFT-SHELL CLAM. 

Next to the lobster, this clam was the most impoi'tant product of the 
shore fisheries demanding attention, and the Commission determined 
to acquire a more thorough knowledge of the breeding habits, time of 
sexual maturity, food, rate of growth, enemies, etc., as a necessary 
preliminary to the institution of measures for increasing the supply. 
During recent years the soft-shell clam has been rapidly diminishing 
in numbers on the New England coast, and prices for both food and 
bait clams have at times been very high. The scarcity has been par- 
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ticularly noteworthy in the more southern sections of the region, and 
grounds that had for ^rears been productive had become depleted, so 
that in many places there was no longer a local source of supply. 

The following statistics do not suggest an especially alarming con- 
dition in the fishery, but it must be remembered that the increased 
fishing population and the increased demand for clams between 1880 
and 1902 should have resulted in a steady increase in the output. 


Comparative statistics of the New England soft-clam yield. 


States. 

1880. 

1889. 

1902. 

Bushels. 

Value. 

Bushels. 

Value. 

Bushels. 

Value. 

Maine 

New Hampshire 

Massachusetts 

Rhode Island 

Connecticut 

Total 

318, 383 

17. 960 
158,626 

53. 960 
75, 000 

S112,706 

8,980 

76,195 

18,564 

38,000 

842,369 
300 
251,823 
33, 375 

1 26, 360 

S200, 761 
150 
137,711 
32, 475 
24, 900 

497, 132 
3, 000 
227, 941 
26, 490 
22, 460 

$175, 674 
3, OOO 
157,247 
32, 514 
26, 743 

623,929 

284,445 ! 

1,154,227 

395,997 

777,023 

395, 178 


In the summer of 1898 Prof. J. L. Kellogg was engaged by the 
Commission to make a special study of the clam in Massachusetts and 
Rhode Island, and as a result of his inquiries it appeared feasible to 
develop a method of clam culture applicable to commercial conditions. 

PERSONNEL AND PLANS OF THE SPECIAL COMMISSION. 

It having been demonstrated that the ordinary funds available for 
the biological inquiries of the Commission were not ample to allow 
for the prosecution of the lobster and clam experiments on a suffi- 
ciently large scale, the Commissioner sought relief from Congress, 
and the urgent deficiency bill approved February 9, 1900, carried a 
special appropriation of $7,600 for this purpose. 

The direction of the investigations and experiments was placed in 
the hands of a special commission, created by the Commissioner, con^ 
sisting of Dr. H. C. Bumpus, chairman; Dr. H. M. Smith, secretary; 
Mr. W. de C. Ravenel, and Capt. E. E. Hahn. Most of the labor 
connected with the planning and supervision of the work devolved on 
Doctor Bumpus, to whom more than to any other member of the Com- 
mission is due the credit for the methods and outcome of the 
investigations. 

Inasmuch as the general government had no control over the lob- 
ster and clam fisheries, it was appai'ent that the only aid which it was 
practicable for the Commission to give was (1) the study of obscure 
points in the life histories of the species, (2) the determination of the 
best methods of increasing the supply, (3) the dissemination of infor- 
mation on the foregoing topics among the fishing population, and (4) 
cultivation of the species. The work began in the spring of 1900 and 

F. C. 1903 ^10 



146 REPOET OF GOMMISSIORFR OF FISH AND BTSHERIES. 

was actively pushed for three years. In the investigations and experi- 
ments the special commission had the valuable services of Dr. A. D. 
Mead, who, as a member of the Rhode Island Commission of Inland 
Fisheries, cooperated with the U. S. Fish Commission in the develop- 
ment of methods of clam culture and lobster rearing; of Prof. James 
L. Kellogg, of Williams College, who gave attention to the natural his- 
tory of the clam and the establishment of experimental beds of planted 
clams; of Mr. George H. Sherwood, of Brown University, who was in 
immediate charge of the hatching and rearing of lobsters; and of Prof. 
Frederic P. Gorham, of Brown University, who studied the causes * 
of mortality in artificially hatched lobster fiy. Doctor Mead's work 
was carried on principally in Narragansett Bay; Professor Kellogg's 
at Woods Hole, Essex, and other points on the New England coast, 
and Mr. Sherwood's and Professor Gorham's at Woods Hole and 
Wickford. Dr. W. C. Kendall, assistant of the Commission, laid out 
a number of beds of planted clams on the shores of Casco Ba}", Maine, 
and also experimented in the rearing of lobsters at Orrs Island, Maine. 

RESULTS OF THE EXPERIMENTS, AND RECOMMENDATIONS. 

In the reports of Mr. Sherwood, Professor Kellogg, and Professor 
Gorham, which follow, a detailed statement of the different lines of 
work and their outcome is given. Following is an epitome of the 
principal conclusions reached and work accomplished the special 
commission: 

Lohsters, — 1. The hatching of lobsters as ordinarily conducted has 
had but little effect in arresting the decline in the fishery, owing in 
part to the fact that the larvie must bo planted soon after hatching 
and a veiy large percentage of them arc quickly destroyed, and in 
part to the comparatively small number of fry liberated when the 
extent of the fisheiy and the area of the fishing grounds are consid- 
ered. 

2. The artificial rearing of lobsters until they have passed the most 
viilnei’able period of their existence is one of the most vitally impor- 
tant steps that can be taken to maintain the supply, and one that is 
most appropriate for the general government to undertake. 

3. While the rearing of lobsters presents difficulties, these are not 
insurmountable, and the special commission has developed a method 
which is applicable to economic conditions. 

4. In the most favorable experiments upward of 50 per cent of the 
larv98 have been reared beyond the free-swimming stage, and there 
seems to be no i*eason to doubt that this record may be equaled or sur- 
passed on a ‘commercial scale as greater experience is gained. 

Glams, — 1. The supply of soft clams is susceptible of great increase, 
and the fishery can be placed on an enduring basis by the institution 
of cultural methods. 
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2. The special commission has developed a plan of clam culture 
which is very simple and effective, the pecuniaiw results being* eztraor- 
dinarily large. 

3. Immense quantities of small, unmarketable clams are now lost 
each year, which, if utilized for planting purposes, on either barren or 
productive grounds, will increase the output of given sections many 
fold. 

Among the measures which the special commission advocates for the 
betterment of the lobster and clam industries are the following: 

1. The more extensive cultivation of the lobster; the extension of 
the work so as to save the eggs on lobsters taken throughout the year 
instead of only during a few months; and the rearing, to the lobster- 
ling stage, of as much of the output of the hatcheries as possible. 

2. The more effective enforcement of the existing lobster laws, and 
the enactment of additional legislation that may be found desirable for 
the protection of the lobster, such as the prohibition of the sale of all 
female lobsters for a term of 5 "ears, and the proscription of the use of 
traps which will retain the undersized lobsters that may enter. 

3. The dissemination among the lobster fishermen of authentic 
printed information showing the necessity for protecting the lobster 
and the injury that results to themselves from their failure to give 
cordial support to the State officials in enforcing restrictive laws. 

4. The general adoption of clam planting on barren and depleted 
grounds. 

5. The enactment of such legislation as will place clam culture on 
the same substantial basis as oyster culture. 




II. EXPERIMENTS IN LOBSTER REARING. 

By George H. Sherwood. 


Under normal conditions the eggs of the lobster are laid in July and 
August, and, attached to the swimmerets along the lower side of the 
abdomen, are carried by the female until they hatch, the period being 
usually ten or eleven months, but depending somewhat upon the tem- 
perature of the water. The hatching season at Woods Hole is ordi- 
narily from the middle of Ma^" until the 1st of July; oh the Maine 
coast it is a week or two later. Not all the eggs develop with the 
same rapidity, so that the imung are probably widely distributed as 
the mother moves about. 

Immediately after hatching the fry are free-swimming, but, as has 
been many times described, they undergo a metamorphosis and become 
in the course of three or four weeks full-fledged lobsterlings, possessing 
pinching claws, a hard shell, and other anatomical characters of the adult. 
At this stage there is a remarkable transformation in their disposition 
and habits. They become combative and pugnacious if disturbed, but 
retreat from danger, hiding in the seaweed, under stones, or even bur- 
rowing in the sand, their color harmonizing' with their surroundings; 
their movements are active and vigoi'ous, and in many respects they 
are capable of taking care of themselves. 

Each of the three stages of early development is completed with the 
molting or shedding of the skin or shell. This process continues 
throughout the life of the lobster, becoming more infrequent, how- 
ever, with increased age. During the larval stages, especially, it is a 
severe drain on the Natality, for a time leaving the fry exhausted and 
almost entirely helpless. These early metamorphoses are the most 
critical period in the life of the lobster, and the mortality at this time 
limits the effectiveness of planting newly hatched fry; moreover, it is 
during this enfeebled condition that the natural enemies are most 
active. 

When the young lobster emerges from the egg it bears little resem- 
blance to the adult either in external form or in habit. It swims 
aimlessly or floats at the surface of the water, occasionally seizes a 
particle of food, but apparently has no sense of danger. Its bright 
colors and activity render it conspicuous to the numerous predatory 
fishes, and currents carry it far from its native waters. It is safe to 
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say that not more than one in a thousand reaches maturity. If the 
fi^y are retained in artificial inclosures some of the natural enemies 
are eliminated, but new agents of destruction arise. 

Many j^ears ago the cannibali>stic tendencies of confined laryte were 
noted, and were found to be especially strong during the molting 
periods. The young possess an almost insatiable appetite, and devour 
all weaker brethren within reach. From the exhaustion incident to 
molting, they settle to the bottom of the inclosure, collecting in masses 
at' the lowest points, and the mortality from cannibalism and suflfoca- 
tion is astonishing. This loss is also materially increased by the attack 
of a vegetable growth (diatomaceous) which infests even the most vig- 
orous and healthy fry. They are so thickly coated with these diatoms 
as to look like balls of chenille; they become logy and inactive, refuse 
food, and eventual^ settle to the bottom and die. 

It is evident, then, that the mere hatching and distributing of a large 
number of fi'y can have little if any effect toward reestablishing the 
waning lobster industry. If, however, it were possible to carry the 
young lobsters through the critical larval periods to the stage when 
they assume the habits of the adult, and thus are able to protect them- 
selves, there is reason to believe that a much larger percentage would 
reach maturity. It was, then, to the diflScult problem of rearing the 
fry through three molts to the lobsterling stage that the special com- 
mission first turned its attention. In 1898 Doctor Bumpus began a 
series of experiments which covered a period of two years, and con- 
siderable preliminary work had been done when the special commission 
took up the problem. The diflficulties referred to above were thor- 
oughly understood. It should be remembered, also, that the hatching 
season covers at most a period of only eight weeks, and frequently 
three weeks’ time or more is necessaiy to test the pi^acticabilitj^ of any 
experiments. Two failures mean the loss of a season. 

In the experiments of 1898 and 1899 a variety of inclosures was 
tried — cars of wood and cars of wire netting, some with gravel bot- 
tom and some containing sand, glass aquaria and aquaria of stone, 
balanced aquaria and aquaria with automatic plungers, deep and shal- 
low dishes of earthenware and glass, cars made of scrim cloth and 
deeply submerged, others of scrim and floating, and natural pools, 
both large and small, in which the tide rose and fell. These various 
receptacles were located in many places in the vicinity of Woods 
Hole; some were placed in the hatchery and fed water from the 
pumps, others were placed in the ^‘pools’’ and waters adjacent to the 
station, some in Eel Pond, some near Earn Island, and some even 
at Hadley Harbor, where there could be no question of the purity of 
the water. Neither the nature nor location of the receptacle, how- 
ever, nor the kind of food, changed the coui*se and outcome of the 
experiments. The fry seemed to thrive until about the time for the 
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first molt; then there was a heav 3 ^ mortality, which occurred again at 
the second and third molts. Rarel}^ could more than half a dozen 
lobsterlings be obtained, whether the original number of fry was a 
score or a thousand. 

Toward the close of 1899 there was a receptacle devised which 
promised more satisfactory results than all the others. This was a 
rectangular bag 8 feet long, 4 feet wide, and 4 feet deep, made of 
cotton scrim. The top of the bag was attached to a wooden frame 
floating on the suiface of the water, while the bottom was kept sub- 
merged by means of sinkers. Since the bag was merely suspended in 
the frame, and its sides were not rigid, the fluctuations in the currents, 
due to tide or wind, kept the sides waving* continuously back and forth 
with a kind of undulating motion. This motion of the bag created 
circulation and prevented the fry from sinking to the bottom. With 
only three of these bags about 100 lobsterlings were reared in 1899. 

THE FIRST SEASON’S WORK (igoo). 

It had frequently been suggested, and the repeated failures in pre- 
vious years seemed to indicate, that the environmental conditions at 
Woods Hole were not at all favorable for the development of jmung 
lobsters. To test the correctness of this view and to discover if pos- 
sible a locality better suited to the needs of the fiy, it was decided to 
tiT experiments with the same apparatus at various other localities 
on the New England coast as well as W oods Hole. The places selected 
were Orrs Island, on the Maine coast; Annisquam River, near Glouces- 
ter, Mass., and Wickford, R. I., on Narragansett Bay. 

EXPERIMENTS AT WOODS HOLE. 

Since the floating scrim bag had proved the most practical inclosure 
and promised interesting results, the special commission decided to 
adopt it for the first investigations in 1900, and early in May prepara- 
tion *^for the work was begun at the Woods Hole station. Several 
large floats or rafts were constructed of heavy planking and buoyed 
with casks. Each float was about 16 by 12 feet, and was capable of 
holding 6 bags of the standard size (8 by 4 by 4 feet). Later larger 
bags were tried, some 8 by 6 by 4 feet and others 16 by 12 by 4 feet, 
but on the whole the small bags gave the most satisfaction. All the 
bags were made of the coarsely woven cotton scrim above mentioned. 

The first experiment was started May 23, when 950 3 mung (the first 
of the season) were taken from the hatchery and placed in the bag 
moored in the inner basin at the station. These were fed twice a da}’^ 
for five days with surface towings, which consisted mostly of cope- 
pods. This did not prove a practical food, however, as it was often 

alt was believed from the work in 1899 that the plankton was the nalural food of tho young lobster, 
and that it was the solution of the food question. 
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impossible to procure sufficient quantities. After the failure of the 
plankton suppl3", lobster liver was used as food and continued until the 
close of the experiments. 

The fry began to molt on May 28, and on June 1, or ten days from 
date of hatching, the majority of those alive were in the second stage; 
but the mortality was considerable, only 186, or about one-half the 
original number, having survived. On June 5, 1 had reached the third 
stage, but it was sixteen days from the date of hatching before a majoi-- 
ity had passed the second molt, and even greater mortality occurred 
during this period than during the first, only 36 passing successfully. 
Of these, 19, or 2 per cent of the original number, reached the fourth 
stage, their age at this time being twenty-five days. This percentage, 
small as it is, was encouraging, although it was the largest percentage 
secured at Woods Hole by the methods of 1900. 



Table I . — Details of lobster-rearing experiments at Woods Hole in 1900. 
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From the foregoing* table it will be seen that although the floating 
scrim bags were in many respects superior to other inclosures, they did 
not yield results of particular importance. It was proved, however, 
that as long as there was a current in the water the bags worked well, 
though at slack water or during calm weather, when the sides of the 
bag were motionless, the fry sank to the bottom, collected in masses, 
and perished by the thousand. Calms of only a few hours’ duration 
were sufficient to cause the failure of many experiments. 

EXPERIMENTS AT ORRS ISLAND, ME. 

The work on the Maine coast was in immediate charge of Dr. W. C. 
Kendall, who began his work at Orrs Island, in Casco Bay, in the 
latter part of J une. Floats were constructed and equipped with scrim 
bags like those used at Woods Hole. They were anchored in a ^‘gut- 
ter” between Orrs Island and Baileys Island, where the rising tide 
brought in cold clear water from the open sea. It was believed that 
this would prove an admirable place for lobster culture, as the water 
was free from all contamination. 

On June 28 a shipment of 500,000 fiy was received through Capt. 
E. E. Hahn from the Gloucester hatchery. The}" were transported 
from Gloucester in the well of the schooner Gnnnjpics and arrived in 
good condition. The fry were distributed to three small bags and 
regularly fed with finely chopped lobster liver. Only 20 became lob- 
sterlings. A second shipment of 500,000 was received about the 
middle of the season. They were nursed in one of the large bags 
(16 by 12 feet), and 59 finally reached the fourth stage. The work 
was closed August 6. 

The history of these experiments is practically a repetition of that 
at Woods Hole. The fry seemed to do very well for a few da^^s, 
then died in great numbers. In one bag containing 1,245 lobsters, 
actually counted, 75 per cent died the first week. Diatoms were 
abundant and infested all the young. 

^ EXPERIMENTS AT ANNISQTJAM, MASS. 

A plant consisting of a float and large bag was constructed on the 
Annisquam River near Annisquam, and on July 6 about 100,000 fiy 
were brought from the Gloucester hatchery in transportation cans. 
Both clam and lobster liver were used as food. During a gale on July 
11 the bag was blown out of the water and most of the lobsters were 
lost, but with the few that were saved the experiment was continued 
until July 14. 

The death rate was about the same as in the other localities, but 
diatoms were less abundant. The growth of the fiy was more rapid 
than at either Orrs Island or Woods Hole. The first second-stage 
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lobster appeared on the fifth day from date of hatching', and three 
reached the lobsterling stage on the tenth deij. 

The water at Annisquam is y&ry shallow and is much warmer than 
in the open ocean. The temperature during the experiments ranged 
from 64^ to 76^*^ F. 

EXPERIMENTS AT WICKPORD, R. I. 

The Khode Island Commission of Inland Fisheries generously 
accorded the use of its new floating laboratory at Wickford, E. 1., 
for experiments at this point, and Dr. A. D. Mead, biologist of the 
State commission, gave special attention to the woi'k. Much credit is 
due Doctor Mead for his energy and interest in the investigations and 
for the magnificent results obtained. 

All the lobster fry used were transported on the steamer Phalafope 
from the hatchery at Woods Hole. The apparatus employed in rear- 
ing was the same as at Woods Hole and elsewhere — namely, scrim 
bags and floats. The first shipment, estimated at 2,000 fry, was 
received from the Woods Hole hatch eiy on June 1 and placed in 
small bags. They Avere fed with lobster liver and soft parts of clam, 
and grew rapidly. Although many died during a calm on June 3, 320 
reached the fourth stage. The average interval before the appearance 
of the lobsterling in this experiment was 16 days, while at Woods 
Hole the average time was never less than 22 da3's. 



Table II . — Details of lobster-rearing experiments at Wicliford In 1900. 
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Bemarks. 

Calm on June 3. Bags changed at 
third stage; killed many. 

On June 21, 230 in third and 77 in 
fourth stage. 

Many dead when received. Last of 
third stage molted June 26 — ^16 days. 

Brought from Woods Hole packed in 
ic€. 

On Jime 24 big bag was very foul, and 
1,420 of second and third stages were 
put in fresh small bag. These yield- 
ed 339 at fourth stage. 

On June 23 estimated 1,000 dead from 
stagnation. On July2nearlyall dead. 

Those put in big bag nearly all died. 
Only 2 reached fourth stage. 

Injured by violent wind, June 28. 

On July 11—9 days— there were 165 at 
fourth stage. Stirred constantlyfrom 
July 6 to July 12. First of fourth 
stage in 7 days. 

All those in car died from crowding 
together. Bags stirred continuously. 
Hole in one bag let many out. 

This set was very poor, and received 
little care. 

oSuis 

Ulinoj JO jequinu 

320 

212 

598 

186 

522 

2 

119 

350 

748 

319 

49 

qjinoj puB 
SiiiqojBq iiaoAviaq 
eanjBjedniai oSniaAy 

^.lacooooooi oC'JC'ic'J co cc 

l^eocooeo^o t'- 

O 

•aSBjs 

qjjnoj oj Sumoieq 
m 0 j j aniij aaBiaAy 

16 days 

15 days 

13 days 

do .. 

do .. 

1 10 days 

1 12 days 

do .. 

10 days 

9 days 

11 days 1 

•pajaaddB aScjs 
qjinoj ut 

June 16 

June 23 

June 24 

June 27 

July 2 

! 

July 8 

July 9 
July 12 

July 14 

j 

July 23 

•pajaaddB 

aSajs qiJtioj nr jsjix 

June 13 

June 21 

June 22 

June26<? 

June 27 

July 2 

July 5 

July 9 1 

I 

July 11 

July 4 

•paiaaddB 
aSnjs piiqj ui 

: & 

■ o 

: g 

i 

1 ^ I 

• ^ • n 

i § : 

• P • s 

; Hs ; ^ 


July lOe 

July 16 

•paiBaddB 

aS-ejs paiqj ui I'lij 

0» ; 

03 I 

g ; 

i-ti • 

<s • • • 

S : : : 

• » • 




•p9-i'B3dd'B aSnjs 
puooas ui iCjnoC'UK 

June 6 

June 14’ 

June 19 

June 29 




■painadda 

aSBjs puooas jo jsji^g; 


June 21 




Condition 

when 

received. 

Good 

Many dead 

Very poor . 

Excellent . 

Good 


Poor 

Very poor/ 

Food. 

Lobster liver, 
clams. 

Clams 

/Irk 

Lobster liver, 
clams. 

Clams 


Clams 




B'paAjaoai jaquinjsi 

2,000 

2,000 

50,000? 

70, 000? 

5,000 

20,000? 

15,000 



•poAjaoai ajud 

June 1 

June 9 

June 11 

June 14 

June 18 

June 22 

June 25 

June 27 
July 2 

July 5 

July 11 

•.Suiqojuq jo ajuci 

May 31 

June 8 

June 10 

June 22 

1 




'jaqumti juatuTjadxa 

tH CS CO Vt lO «5 l> oocs O tH 

1 jH r-l ‘ 


a Estimate. & 10 per cent. c 25 per cent. d Fresh bag. « Very clean. / Mostly dead. 

Average time from hatching to fourth stage = 12 + days. 

Total number of fourth stage = 3,425. 
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The short season allowed time enough for only eleven experiments, 
but with the interesting I’esult that 3,425 fry were reared to the lobster- 
ling stage. Compared with the meager results of other experiments, 
the aggregate of which was less than 400 lobsterlings, these figures 
were most satisfactory. 

Many of the usual difficulties of the problem were encountered at 
Wickford, but in a lesser degree. The mortalit}^ at the molting time, 
particularly the first and second molt, was considerable. Cannibalism 
was noticeable, especially where large numbers were confined in small 
inclosures. The majority of the fry became infested with a profuse 
growth of diatoms, and it was necessary to change and clean the bags 
frequentl 3 ^, sometimes as often as two or three times in a week. 
Nevertheless, the facilities of the Wickford station, together with the 
physical and biological conditions, seemed to render the place espe- 
cially suitable for lobster culture. The floating laboratory of the 
State commission was equipped not only with scientific instruments 
and work tables, but with sleeping quarters for two or three persons. 
Thus, by separating the men into watches, it was possible to keep the 
fry under continuous observation, the importance of which was later 
proved. The natural condition of the water was also favorable to the 
young lobsters. Mill Cove, where the plant was located, is a small 
inlet on the west side of Narragansett Bay, about 9 miles from New- 
port and the open sea. It is practically landlocked, and the severest 
storms have little effect. The water is considerably warmer, and its 
density somewhat lower, than in the vicinit}’^ of Woods Hole. This 
higher temperature of the water, together with its protected location, 
makes Mill Cove and many other portions of Narragansett Ba^^ natural 
nurseries and feeding grounds for hosts of marine organisms, and at 
certain seasons of the year the waters are literall}^ alive with millions 
of larvae and eggs of clams, oysters, starfish, etc. As such organisms 
probably constitute the natural food of young lobsters, the impor- 
tance of a rich plankton is readily understood. 

Doctor Mead’s continued observation of the fry led him to the con- 
clusion that the secret of rearing young lobsters was constant agitation 
of the water, so that the fiy could not gather on the bottom. In the 
scrim bags this condition existed only when there was a light wind or 
gentle current. High winds frequentl}^ blew the bags out of the 
water, and a strong current usually forced the fry against the sides or 
bottom of the bag, and the I’esults were as disastrous as during the 
calm. 

To test the correctness of his conclusion Doctor Mead decided to stir 
the water continuously and note the result. For this purpose the 
working force in the laboratory was divided into watches, and from 
July 6 to July 12 the water in experiments No. 9 and No. 12, Table II, 
was stirred with an oar day and night. The results were convincing, 
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experiment No. 9 alone yielding Y48 lobsters, or more than had been 
reared in the combined efforts at all other localities. Unfortunately 
the close of the season interrupted further experiments along this line. 

SUMIMART OF THE RESULTS OF THE WORK OF 1900. 

The first year’s work of the special commission developed the fob 
lowing facts: 

1. Conditions at Woods Hole, whether near the hatchery or at Had- 
ley Harbor, were unfavorble, and the floating scrim bags proved in 
this locality as inadequate for practical lobster culture as other inclo- 
sures had proved. 

2. Environmental conditions at Orrs Island and Gloucester were 
not more suitable for the growth of young lobsters than at Woods 
Hole. 

3. Lobster fry thrive much better at Wickf ord than at W oods Hole, 
Orrs Island, or Gloucester; just wh}" is not fully known, but there 
can be little doubt that the higher temperature of the water, its rela- 
tive calmness, and the great abundance of natuiiil food were prime 
factors. The rate of growth also is a matter of great importance, for, 
other things being equal, the shorter the critical period the greater 
the chance of survival. For example, and as already stated, at all the 
stations the fr}^ became covered with diatoms, which are both directly 
and indirectly responsible for a great amount of the mortality. * When 
the shell or skin is shed, the fry get rid of this pest, and are clean 
until a second infection. Hence if the young lobsters grow rapidly 
they shed before the diatoms become a serious incum})rance. This was 
demonstrated at Wickf ord, where the average time required for a 
young lobster to reach the lobsterling stage was 12 days instead of 22, 
as at Woods Hole. 

4. The temperature of the water, as is to be expected, has a marked 
influence on the rate of growth. The coldest water was found at Orrs 
Island, ranging from 57^ to 63^ F., and the critical period was from 
25 to 26 days. The temperature at Woods Hole was only slightly 
higher, and the fry developed in from 22 to 25 days. At Wickf ord 
the water averaged 5^ to 10^ higher than at Woods Hole, and the 
average developmental peiriod was only 12 days. In the first experi- 
ments the duration of the first three stages was 16 days, average tem- 
perature 65“^ F. ; in experiment No. 10, with an average temperature 
of 72^ F., it was 9 days. (See Table II.) At Annisquam the water 
was very warm, sometimes reaching 76*^, and lobsterlings were obtained 
in 10 days. 

5. Proper food and feeding is a problem in itself. Naturally the 
lobster liver used in the Woods Hole, Orrs Island, and Annisquam 
experiments was not practicable, and although the fry seemed to thrive 
on the soft clam, this food sank to the bottom, where it decayed and 
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fouled the water. The subject of food and the method of feeding will 
be discussed later. 

6. Constant agitation of the water is the most important factor in 
lobster rearing, and Doctor Mead’s fortunate discovery of this fact 
marked the course of future experiments. 

WORK DURING 1901. 

Since it appeared from the investigations of 1900 that young lobsters 
thrive better at Wickford than at other localities in New England, the 
special commission decided to abandon for the season its other stations 
and concentrate its energies at Wickford. Again the Ehode Island 
Commission of Inland Fisheries most cordially cooperated with the 
government, offered the use of its ffoating laboratory with its equip- 
ment, and facilitated the carrying out of the experiments in every 
way possible. 

The application of the most important result of the preceding year 
(1900) was the first consideration. Constant agitation of the water, 
very different, however, from that obtained in the McDonald hatching 
jar, was a prime necessity, and the commission decided to provide 
some mechanical device to replace the laborious and unsatisfactory 
method of stiiTing used in the test experiments. 

The last week in April the writer went to Wickford for the purpose 
of devising and constructing an apparatus suitable for the work. 
Some of the mechanical difficulties were peculiar, and of the devices 
suggested some modification of a propeller movement seemed most 
feasible. The floating laboratory or house boat proved an admirable 
place for constructing the apparatus. The house boat, with a house 
at each end, was a kind of catamaran, consisting of two large pon- 
toons, 58 feet long and 4 feet wide, placed 8 feet apart. The pontoons 
and the two houses inclose a ‘^^well” 8 feet wide and about 25 feet 
long. The boat possessed the necessary rigidity to protect the appa- 
ratus from the effects of storm or wind, while the houses furnished 
shelter for the engine and attendants. 

The rearing device, a detailed description of which is given below, 
consisted of a series of cylindrical scrim bags supported in a wooden 
frame. In each bag, near the bottom, was placed a two-bladed fan or 
propeller, the vertical shaft of which was connected with a horizontal 
shaft on the deck of the house boat. This shaft was geared to a gaso- 
line engine, which furnished the power. Kotation of the fans created 
a current of water from the bottom of the bag toward the top. 

The apparatus may be described as consisting of two parts: 

[a) The car or bag for holding the fry, with its supporting frame- 
work; 

(5) The mechanism (propeller, belts, shafting, etc.) for stirring the 
water. 
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(a) the car OR BAG. 

The requirements for the inclosure were as follows: 

1. It should allow for abundant circulation of the water from the 
outside. 

2. It should have as few cornei\s and pockets as possible. 

3. It should be fastened so that it could be readily changed and 
cleaned. 

4. It should be rigid enough to keep its walls out of the propeller. 



Material. — Galvanized-wire netting was first suggested as the most 
suitable material for the car. This was soon abandoned because of its 
tendency to break, and because it was feared that the current of water 
might carry the young lobsters against the rigid metal and fatally 
injure them. The cotton scrim, such as was used in the experiments 
of last year, was considered more serviceable, as it would permit free 
circulation, was comparatively inexpensive, and could be easily cleaned. 
The only difficulty connected with its use was keeping the cloth free 
from the propeller blade. 
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She and shape of hag . — From this material was made a cylindrical 
bag, a little more than 3 feet in diameter and 40 inches deep, the latter 
being the width of the goods as it comes from the factory. By making 
a sack this size, it was necessarj^' to have only two seams, one up the 
side, the other around the bottom of the bag. This did away with the 
pockets and corners which were so troublesome in the square bags the 
year before. Along the bottom seam on the outside of the bag was 
sewed a piece of drilling 4 inches wide, and this was turned over a 
wooden hoop (child’s rolling hoop), which was a little greater in 
diameter than the diameter of the bag. The hoop kept the bottom 
taut, and also furnished a strong attachment for the ropes necessary 
to hold the bag in place. In a like manner another hoop kept the 
mouth of the bag open. 

The support of the hag . — A cleat runs lengthwise on the inside wall 
of each pontoon 6 inches above the water, and at intervals of 4 feet 
on the cleats 2 by 6 inch planks were laid across the well and securely 
fastened. To the under side of each plank were nailed three posts 4 
feet long, one at each end and one in the middle (see diagram). To 
make the frame still stronger, the submerged free ends of the posts 
hanging from consecutive planks were joined together by scantling 
pieces. Brass screw eyes were fixed in the bottom of each post. 

The bag was held in the frame just as the bowl or pocket of a fish 
pound is secured. The top was fastened with strings to the planks 
above (see diagram). The bottom was drawn down and the sides of 
the bag stretched by means of ‘‘down-hauls”, or ropes, which roved 
through the screw eyes in the post. In this manner the bag was held 
so securely that there was little danger of the wind or tide carrying 
the cloth into the propeller, which was suspended in it. At the same 
time it was a very simple matter to remove the bag whenever desired. 

(b) the stirring mechanism. 

To keep the fry from settling to the bottom of the bag, a simple 
two-bladed fan, similar to those so often seen in restaurants for circu- 
lating air, was suspended in the bag and revolved slowly. The blades, 
F, of the fan (see diagram) were 14 inches long and 5 inches wide, made 
of cypress, and screwed firmly to a piece of maple, G, one end of which 
fitted snugly into the f-inch tee, H. The blades were then set at angles 
and opposite each other. The shaft of the fan was made of two pieces 
of galvanized gas pipe 3 feet long and of different vsizes. One end of 
the lower half (f-inch pipe) was screwed into the tee and the other was 
joined to the upper half (f-inch pipe) by a reducing coupling. The 
whole was then suspended in the bag by means of some 2 by 3 inch 
pieces, as shown in the diagram, the reducing coupling serving as the 
bearing for the shaft. To make the fan turn more easily, an iron 

F. C. 1903 11 
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washer was sunk in the frame, and the coupling revolved on this. 
When the fan was in position, the blades were about 6 inches from the 
bottom and about the same distance from the sides of the bag. An 
84nch galvanized sheave, L, was put on the upper end of the shaft and 
fastened with a set screw, A belt from the main power shaft, E, on 
one of the pontoons, to this wheel transmitted the power for revolving 
the shaft. It was found that the strength of the current could easily 
be controlled by changing the angle of the blades. 

The power for rotating the fan was supplied by a Fairbanks & Morse 
gasoline engine of 2^ horsepower, which was placed in one of the 
houses of the boat and connected by a belt with a large driving wheel 
on the main power shaft. This shaft was set up on the deck of one 
pontoon and extended the length of the well. At intervals on the 
shaft corresponding to the positions of the fans, small 3i-inch wheels 
were fastened with set screws. Each of these wheels was connected 
with the driving wheel of the fan by a rope belt. 

The most troublesome part of the mechanism was the belting. All 
the machinery except the engine was exposed to the w^eather. No 
belting was found that would stand the weather and not stretch and 
shrink, and final!}" a loose-laid 1-inch rope called ^ Kussia purse line 
was used, as this seemed least affected by dampness. The annoyance 
from the slacking and shrinking was overcome in two ways. The 
belts could be lengthened or shortened several inches b}^ moving the 
sheave up or down on the shaft of the fan; when this was not suffi- 
cient they were run over spools which were fastened to the supporting 
posts and which acted as third pulley. The fans revolved at the rate 
of 15 to 20 turns per minute, and produced a current which took all 
the material from the bottom, but still allowed comparatively uniform 
distribution of the fry in the upper part of the bag. 

OBJECT OF THE WORK. 

The chief object of the investigations in 1901 was not to see how 
large a number of lobsterlings could be reared, but to determine how 
large a percentage could be carried through successfully to the fourth 
stage by means of stirring the water. From the data thus secured the 
value of the principle could be judged and the wisdom of its applica- 
tion on a large scale determined. Observations were also continued 
on the habits of the fry in the several stages, the effect of tempei’ature 
and light, food, and the best method of feeding. 

Fourteen experiments were made in all, of which two were total or 
partial failures through accidents to the apparatus, while in the last 
experiment the stirring was not continued after the fifth day. The 
complete data of the experiments are given in Table III. Nearly 9,000 
lobsterlings were obtained and either released in the adjacent waters 
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or kept in jars for future observation. In no instance, excluding the 
experiments interrupted by accident, was the percentage of fry reach- 
ing the lobsterling stage less than 16.32, while in one experiment it 
was 50.60. The average percentage was 27.25. 


T\ble III. — Details of lobsler-rearmg experiments in 1901, 


Experiment 

No. 

Date of 
hatching. 

Date of 
begin- 
ning ex- 
peri- 
ment 

Num- 

ber 

placed 

m 

bag. 

Age 

when first 
fourth 
stage ap- 
peared. 

Average 
age when 
fourth 
stage ap- 
peared. 

Number in 
fourth stage. 

Reared to 
fourth stage. 

Remarks. 

1 

June 12 

June 14 



11 days . 

12 days . . . 

1, 418 

Per 

cent. 

These were not counted in 
the early stage, the lot being 
stock forotherexperiments. 

2 

3 

do ..... 

June 13 

June 12 
June 13 

5,000 


12-13 days 
13 days ... 
15 days . . . 

1,110 

1,336 

347 

20. 22 

Fry taken from lot No. 1. 

4 

June 10 

June 11 

1,000 

13 days . 

34. 70 

Hatched at Woods Hole and 
transferred. 

5 

June 13-15 . 


2,500 

2,500 

2,500 

6,000 

do 

do 

408 

16.32 


6 

do 

June 16 

do .. . 

do..,. 

436 

17. 44 


7 

8 

do 

Juno 20 

June 17 

June 24 

....do... 

do — 

1,004 

40. 16 

These were from 2 to 3 days old 
when e-xpenment began. 
Experiment interrupted by 
an accident. 

9 

do 

do ... 

5, 000 

10 days . 

11 days . . . 

971 

19.42 

These were 4 days old when 
experiment began; the per- 
centage wmuld have been 
higher if IVs had been 
promptly removed as soon 
as hatched. 

10 

11 

do 

June26or27 

June 25 

June 28 

5,000 

....do... 

do 

947 

476 

18. 94 

These were 5 days old when 
experiment began. 

From Woods Hole 

12 

June 26 — 

do ... 

2,500 

9 days . . 

10 flays . . . 

19 

.76 

The experiment a failure 
through accident to bag 

13 

do 

do . . . 

1,000 
1, 134 

do 

do 

506 

60. 60 

From Woods Hole. 

14 

July 1 (?j.. 

Total . 

July 2 


i 

1 

95 1 

8,974 

8. 38 

As this was the last lot and 
in poor condition, the agi- 
tation was not continued 
after the first 5 days 


With the exception of experiments No. 4, 11, and 13, all of the fry were hatched at Wickford. 


The figures given in Table III are based on actual count. Compared 
with the experiments of 1900, which repi'esent the best previous efforts, 
the results of the stirring apparatus were certainly satisfactory. If 
with this comparatively simple and inexpensive device it is possible to 
plant as lobsterlings 20 per cent of the product of the hatchery, there 
is every reason to believe that much could be accomplished for a 
declining industry. 

When the season’s work was planned, it was the intention to trans- 
port fry for the experiments from the Woods Hole hatchery by boat, 
as had been done in 1900. Circumstances prevented the detail of a 
proper boat for this work, however, and it was necessary to ship the 
fry in tin transportation cans by rail, a journey which occupied five or 
six hours and left the fry which survived the trip in a weakened and 
precarious condition. Transportation thus became a serious question, 
and it was decided to collect egg-bearing female lobsters and attempt 
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hatching in the rearing apparatus. Several ‘^Derried lobsters” were 
brought from Newport, the eggs stripped in the usual manner and 
placed in one of the scrim cylinders, and the propeller was adjusted to 
create a current strong enough to lift the eggs from the bottom. 

The results surpassed our expectations, for although constructed 
primarily for rearing and brooding the fry, the stirring apparatus 
proved admirabl}" adapted for hatching the eggs, and as a hatching 
device merely was decidedly superior to the McDonald hatching jar. 
In the latter the eggs and young lobsters are subjected to a protracted 
mauling. If examined under a microscope, many are found to be 
mutilated, appendages are missing, a gill torn off, or an eye indented. 
Such a lobster must be seriously handicapped from the very begin- 
ning. The fry hatched in the bags are not subject to such violent 
treatment, are probably stronger and more healthy, and their chances 
of living are materially increased. The bags were of a convenient 
size and could easily be removed and cleaned. To separate the fry 
from the eggs all that was necessary was to stop the fan, when the 
eggs sank quickly to the bottom, leaving the active fry swimming 
near the surface. These could be easily removed, and expeditiously 
transferred to the rearing bags. 

SraiMARY OF RESULTS OF THE WORK OF 1901. 

1. The value of artificial agitation of the )vater was established. 

2. It was proved hy experiments that from 16 to 50 per cent of the 
fry could be carried through three molts. 

3. It was shown that apparatus of large capacity could be built and 
maintained at small expense. 

4. The rearing apparatus was found to be also a most efficient hatch- 
ing apparatus, far superior to the McDonald or Chester jai's. 

5. Data for guidance of future experiments were secured: 

(a) It is important to remove the lobsterlings from the brooding 
. bags as fast as they appear. Overcrowding the bags with fry does 
not give good results. 

(5) Careful attention must be given to the kind and amount of food. 

WORK DURING 1902. 

Before closing its work, the special commission wished to learn, if 
possible, whether agitation of the water would prove equally success- 
ful in other localities. It was also desired to make experiments on a 
larger scale in order to test the adaptability of the apparatus. 

Although, on account of the greater abundance of lobsters, several 
places on the Maine coast or near the Gloucester hatchery seemed 
more favorable for the location of a plant, it was decided to establish 
it at Woods Hole, for the following reasons: (1) Owing to the prox- 
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imity of the machine shops and scientific laboratory of the Woods 
Hole station, the cost of construction and maintenance would he less 
than elsewhere. (2) The physical conditions were better understood 
there than elsewhere. (3) It seemed probable that the temperature 
conditions would more nearly approach those at Wickford than would 
be the case farther north. (4) It was desirable to compare the results 
of these experiments directly with results obtained in earlier experi- 
ments. (5) It seemed desirable to test what several investigators had 
frequently claimed, and what our previous experiments seemed to 
indicate, namely, that the biological conditions at Woods Hole were 
extremely unfavorable for the development of young lobsters. 

The investigations of 1902 were placed in charge of the writer, who 
began the work of constructing appai'atus the last week of April. 

THE APPARATUS. 

In order that the comparison of results might be more satisfactory, 
it was decided to employ essentially^ the same stirring mechanism and 
bags as were used at Wickford in 1901. 

The plant consisted of a strong raft or float supporting 60 cylin- 
drical scrim bags, in which were suspended two-bladed propellers, as 
at W ickf ord, and these were rotated by a small gasoline engine. On the 
stern of the raft was built a small house which protected the engine 
and served as a laboratory and shelter for the attendants. 

The construction of the bag and the propellers was the same as in 
t]ie Wickford experiments. The raft was made by fastening together 
two spars 50 feet long and 2 feet in diameter, with four 6 by 6 tim- 
bers 25 feet long. To give added strength and buoyancy, a third spar 
was securely bolted between and parallel to the others, but a little to 
one side of the center of the raft. 

Thus the three spars, the platform, and the forward timber inclosed 
two ‘‘wells” of unequal size, one 40 feet by feet, the other 40 feet 
by Hi- feet. These wells were cut up into a number of smaller ones 
by planks placed across the spars at intervals of 3^ feet. To the under 
side of these planks were nailed two posts of 2 by 3 stock 4 feet in 
length, and a third piece of 2 by 3 as long as the width of the “ well,” 
connected the lower ends of the posts. The planks and posts were 
securely spiked to the spars and formed a firm and rigid support for 
the bag. There was space for 60 bags, or five times as many as had 
been used at Wickford. Across the stern of the raft was built a plank 
platform 25 by 10 feet, which served for support of the engines and 
the house. 

The power for rotating the fans was furnished by a Fairbanks & 
Morse 2i--horsepower gasoline engine, as at Wickford, and was trans- 
mitted to the main shaft, which ran the length of the middle spar of 
the X’af t, by a system of gears which reduced the speed to the required 
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revolutions. • From the main shaft the power was distributed to the 
individual fans by belts, in a manner not materially different fx^om 
that described for the Wickford apparatus. 

The reai'ing plant completed, the engine was started June 3, and 
continued to run day and night until the close of the experiments on 
July 19. In order to have water free fi’om contamination, the plant 
was removed from the ‘^pooP** at the station and anchored in the edge 
of the tide near Devils Foot Island. The depth of the water was 15 
feet, and it was thought that the current through the Hole would 
bring a large amount of natural food into the bag. The current was 
too strong, however, and the dii't and debids suspended in the water 
were deposited on the bag and soon prevented circulation. There- 
fore, on June 9 the plant was towed to the head of Great Harbor and 
anchored in 8 or 10 feet of water. The conditions proving more fav- 
orable here, where they more nearly approached those at Wickford, 
the apparatus was kept at this place until the close of the season. 

The efforts to I'ear and plant a large number of lobsters were not as 
successful as had been hoped; nevertheless, fully 4,000 were brought 
to the fourth stage, and though the number seems small, and could 
doubtless be considerably enlarged during a second season, from pres- 
ent experience and observation upon the habits of the young, and in 
view of the enfeebled condition in which they ordinarily leave the 
McDonald jar, the claim is unhesitatingl}^ made that 4,000 lobsterlings 
have the replenishing value of many million fry. The combined 
previous efforts in rearing at Woods Hole had resulted in raising 
not more than 500 lobsterlings. Compared with this, the results of 
these experiments are magnificent. 



Table IV. — Details of lobster-rearing experiments at Woods Hole in 1902. 
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From Table IV it will be seen that the results of the experiments 
varied greatly during the season. First was a period of partial fail- 
ure, followed about the middle of the season by one of success, while 
practicalh" all the experiments from June 25 to the close were total 
failures. It should not be forgotten, however, that in the early experi- 
ments at Woods Hole it was unusual to rear more than 1 per cent of a 
given number of lobster fry to the fourth stage, no matter what kind 
of inclosure was used or where the experiment was located. In the 
experiments of 1902, 10, 12, and even 20 per cent of the original num- 
ber of fry were successfully carried to the lobsterling stage, and these 
figures are based on actually counted fry, not on estimates. 

One cause attending at least the early unsatisfactory results of these 
experiments was the lack of sufficient food. Great difficulty was 
experienced in finding a food which the fry would eat and which could 
be obtained in sufficient quantities to make it practicable. Until the 
solution of this problem (which is discussed fully elsewhere), the young 
lobsters were poorly nourished, growth was retarded, parasites flour- 
ished; and these conditions were aggravated by moving the plant from 
place to place. For two or three weeks after the time the food supply 
became plentiful, the fry in all the experiments grew rapidly and were 
strong and healthy. In one week more than 2,000 lobsterlings were 
taken from six bags, one bag alone yielding Y25. 

The experiments of the latter part of the season, however, were 
most disappointing. Awnings had been stretched over the bags, and 
it was found that by excluding the direct sunlight the diatoms were 
greatly reduced in numbers, but even the disappearance of this enemy 
apparently had no effect in decreasing the mol'talit 3 ^ The develop- 
ment of the fry was different from that heretofore observed. The 3 " 
grew well, and reached the third stage in an apparently strong and 
healthy condition; they were free of diatoms, were vigorous and active, 
and fed well; but within a day or two all had died, and the cause of 
this mortality could not be determined. It was noticed that man^’' of 
the dead lobsters, and occasionally living ones, had white spots on their 
bodies. Professor Gorham, who was studying the diatoms, examined 
many of these spots and found them to be colonies of a mold which had 
ramified through and through the tissues. Whether this was the pri- 
mary cause of death Professor Gorham was unable to determine. After 
its appearance, however, it was almost impossible to raise a single lob- 
stexding. Frequent changing of the bags, exclusion or presence of 
direct sunlight, or changes in quantity and kind of food made no 
apparent difference. 

That bag experiments like those of 1901 would not have been more 
successful in 1902, was proved by experiment before the completion 
of the rearing plant. Fry were placed in one of the cylindrical bags 
and occasionally stirred. They were regularly fed and had excellent 



lYO KEPORT OE OOMMISSIOHER OE EISH AND B^ISHERIES. 


care for the first two weeks, but in spite of careful attention they 
did no better than in former years. Although the number received 
from the hatchery was estimated at 30,000, at the end of the first week 
only 8,000 were alive. Diatoms infested them, thej" became inactive, 
and metamorphosis was retarded. None reached the second stage 
until the ninth day. Even after the plant w^as completed, and with 
the water constantl}^ stirred, onl}?' the most vigorous rallied, and but 
11 reached the fourth stage after more than 25 days. Thus it would 
seem that the physical and biological conditions were not more favor- 
able than in other years. The temperature and density of the water 
were at an average, the plankton was not especially rich, and the 
natural enemies were present in great abundance. In the past five 
3^ears diatoms had never been seen so abundant or their growth so 
rapid. 

, EXPERIMENTS IN HATCHING EGGS. 

Several experiments were made to test the efficiency of the bags as a 
hatching device, and also for comparison with fry from the hatcheries. 
According to the hatchery records, about 5,000,000 eggs from the 
Woods Hole Station and 2,000,000 from Gloucester were turned over 
to us for this purpose. Although there was no method of determin- 
ing wdiat percentage hatched, large numbers of fry from these eggs 
were used in the rearing experiments. The eggs collected from 
southern New England waters seemed to hatch more quickl}’- and 
better than those received from Gloucester, and the fry were more 
hardy. This can be accounted for in part by the fact that Woods Hole 
and Noank eggs are further developed when collected than Gloucester 
eggs. Very few of the Gloucester fry became lobsterlings, but as 
those eggs did not begin to hatch until about the time that all the 
experiments seemed to prove futile, the results are not especially 
significant. A comparison of the habits, rate of growth, and vitality 
of fry from the hatchery and those hatched in the bags did not show 
any appreciable differences. 

The most serious objection to the apparatus as a hatchery is that the 
diatoms multiply very rapidly, complete!}^ coating the unhatched eggs 
and possibly killing them. This may not prove serious. By exclud- 
ing direct sunlight the diatoms may be eliminated. 

SOMMARY OP RESULTS AND CONCLUSIONS PROM THE WORK FOR 1902. 

1. The physical and biological conditions of the water at Woods 
Hole, at least during the years 1898, 1899, 1900, 1901, and 1902, were 
extremely unfavorable for the growth of lobster fry. Future experi- 
ments in lobster culture should be tried in other localities. 

2. The value of a gentle agitation of the water, such as is obtained 
with this stirring device, was again demonstrated and under most 
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adverse circumstances. Formerly, no matter what device was used, 
less than 1 per cent of the fry could be reared to the lobsterling stage. 
With this apparatus, in an environment so unfavorable for the work 
as exists at W oods Hole, it is possible to rear 10 or 12 per cent. 

3. At Woods Hole eggs hatch very satisfactorily in the bags, and 
probably as successful!}^ as in the McDonald hatching jars. The fry 
are strong and active and grow well. 

4. Although the diatoms multiply with great rapidity in the bags at 
Woods Hole, and therefore endanger successful lobster culture, it is 
probable that exclusion of direct sunlight will prevent their growth. 

0 . Ground menhaden flesh was found to be a practical food for the 
young lobsters. 

DISCUSSION OF CERTAIN PHASES OF THE LOBSTER PROBLEM. 

FOOD OF LAEV^. 

The young lobster comes into the world with a ravenous appetite 
which is rarely satisfied during the larval period. In spite of this, 
however, he is something of an epicure. The kinds of food which 
appeal to him are very few, and on this account the food supply has 
frequently been a serious question in the course of these investigations. 
The natural food consists chiefly of the minute organisms — copepods, 
fish eggs, very young fish, etc. — so abundant near the surface of the 
ocean, especially in sheltered bays and inlets. All our eflbrts to 
nourish the fry in confinement with this food, however, have been 
unsuccessful, because of lack of constancy in the supply. It is neces- 
sary to provide suitable artificial food. 

In the experiments of 1898 and 1899 Doctor Bumpus gave much atten- 
tion to the question of nourishment. Finely chopped fish, such as tau- 
tog, cunner, flounder, etc., settled to the bottom, and even when float- 
ing was not relished by the fry. Shredded codfish, as purchased at 
the stores, was more buoyant, but was refused by the lobsters.' Flesh 
and eggs of spider crabs and other crustaceans were little better. The 
one food which the fry seemed to prefer above all othets was the 
so-called lobster liver or digestive gland of the adult. This gland is 
composed of numerous small tubules which can be easily chopped into 
fine particles, and the oil contained keeps the bit of food in suspension' 
for some time. The young lobsters, especially in the first stage, eat 
this food with great avidity, and a single liver is sufficient to feed 
many thousand. Lobster liver was used quite extensively as food in 
some of the eaidy experiments, but it could not be used on a large 
scale, because it would necessitate the destruction of many lobsters 
nearly mature. 

A more practical food was found in the investigations at Wickford 
during 1900. Here the fry were fed almost entirely upon the soft 
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parts of the common clam {My a arenaria)^ on which they tlunved, and 
as the clam is comparati^eh" abundant in Narragansett Bay, this was 
the staple food for the experiments at Wickford in both 1900 and 

1901. Clams were so scarce in the vicinity of W oods Hole, however, 
and the difficulty of procuring them from other localities was so great, 
that an economical substitute was sought. The digestive glands of 
starfish, soft parts of sea-urchins, the common mussels, and several 
kinds of fish were tried, but all were refused by the fry. At last was 
discovered a food which attracted them — the oily flesh of the men- 
haden — and as these fish were caught in the traps in great numbers in 

1902, the food supply was pi'actically unlimited for the rest of the 
season. The flesh of the menhaden is so saturated with oil that it 
does not sink quickh^ The fish were run through aa ordinary meat 
grinder, still further triturated by a vigorous stirring, and then poured 
into the bags. This was the staple food throughout the season. 

The amount of food is an important item, and should receive careful 
attention. As stated above, it is necessary to put in the bag more 
food than can actually be eaten. In the earlier experiments this 
excess sank to the bottom of the inclosure, quickh" decomposed, and 
fouled the water. The introduction of the stirring device, however, 
corrected this, and greatly facilitated the feeding of the fry. The 
current of water lifted the food, as well as the lobsters, from the bottom, 
and kept them in constant circulation. 

During 1902 the fry were fed twice a day (morning and night), a 
small teacupful of the shredded menhaden being given to eacli bag, 
i. e., to about 5,000 fry. As the fry develop they need proportionallj" 
more food. There is little danger of overfeeding. 

ENEMIES OF THE TOUNG. 

It would seem at first glance that the hatching and releasing annu- 
ally of so many millions of lobster fry must accomplish a great deal 
toward restocking our waters. No doubt such would be the case if it 
were not for the many dangers to which the young lobster is subjected, 
particularly during its larval existence. 

The most destructive natural enemies are the small fish, such as 
cunners, minnows, tautog, etc., which are so numerous along our 
shores. The light-coloi'ed newly hatched larva is a tempting morsel 
to these fishes, and they doubtless are responsible for the immediate 
destruction of thousands of fry liberated by the hatcheries. To be 
convinced of this it is only necessary to observe when a few thousand 
are released at Woods Hole, for instance. During 1902, frequently 
30 to 50 minnows and cunners were counted around a single bag that 
was being emptied, and the fish were quick to pick up the living fry 
before touching the dead. In one instance, a* single mummichog 
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entered one of the bags through a hole, and devoured 2,500 fi'y in a 
single night. 

In addition to the destruction by living enemies the young lobster 
is also likely to be stranded on the shore by the wind and receding 
tide. 

In confinement, although the fry are protected more or less com- 
pletely from natural enemies, others equally destructive are encoun- 
tered and have proved serious obstacles in successful lobster culture, 
but the experiments encourage the belief that in due time all these 
difficulties will be removed. 

RATE OF GROWTH. 

The growth oi the lobster, especially during the larval period, is 
dependent on two factors, namel}", temperature of the water and food 
supply. Other things being equal, the colder the water the slower 
the development, and vice versa. This is shown by a comparison of 
the experiments at the various stations, and also of experiments at 
the beginning and near the close of the season. For example, at 
Orrs Island in 1900, when the temperature of the water averaged 60"^, 
it took 25 to 26 days for the fry to reach the lobsterling stage. At 
Wickford at the same time, with the water at 72^, the fiy were only 
10 to 12 da^^s in passing through the same metamorphoses. In the 
one experiment at Annisquam, where the water temperature reached 
76^ F., the lobsterling stage was reached in 10 days. In the same 
locality development is slower at the beginning of the season than 
toward the close. At Woods Hole in the early part of the season, 20 
to 25 days were required for the fiy to pass through the larval stages, 
while later 12 to 14: days were sufficient. The same holds true at 
Wickford, although not so noticeably, since the difference in tempera- 
ture is not so great. Sixteen daj-s’ time was necessary for the fry to 
become lobsterlings in the first experiment in 1900. Later in the sea- 
son only 9 or 10 days were needed. 

The amount of food the lobster receives is also of importance. Fry 
which are poorly nourished, if they live for any considerable length of 
time, will remain in the first stage for as much as 3 or 4 weeks. 

To obtain an environment which will encourage a rapid growth is 
the all-important factor in rearing the fry. The shorter the critical 
period the greater the chance of surviving it. 

POSSIBILITY OF ECONOMIC LOBSTER CULTURE. 

The results of these investigations lead to the belief that it is not 
only feasible to retain the lobsterlings in inclosures until they reach a 
marketable size, but that such an undertaking might be made a pro- 
fitable industry. The special commission confined its attention chiefly 
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to the observation of the larval lobsters and gave only incidental atten- 
tion to later stages, but Dr. A. D. Mead has made sonic interesting 
and suggestive observations on the rate of growth from the lobsterling 
stage onward, and has valuable data bearing' upon comparative mor- 
talit}^ He has retained the young for more than two years, and l^y 
direct observation has ascertained man}" facts of interest. The length 
of the lobster is not a criterion of age. Although at the end of the 
first year the average length of the young was 2^ inches, he shows 
that six months later, while some have grown but little, others are 
fully 5 inches in length. The average rate of growth, however, is so 
slow that at least three years, and possibly five, must be allowed for the 
animal to reach a marketable size. Doctor Mead's experiments prove 
that it is possible to retain the young for an indefinite period, and that 
the mortality after the lobsterling stage is reached is veiy small. 

A more conclusive demonstration of the possibility of rearing lob- 
sters for market is perhaps required by the lobster men before the}" 
can be persuaded to invest in the enterprise, but that such a scheme 
can ultimately be made financially profitable is convincingly shown. 
A simple method would be for the government to cooperate with some 
lobstermen who control a suitable pound, preferably on the Maine 
coast, and release there a large number of lobsterlings. It would not 
be possible to judge of the results for three or four years, ])ut in this 
way the practical value of artificial rearing could be determined. 

Thus far the apparatus used for stirring the water has been crude, 
and obviously several changes should be made before constructing a 
permanent plant. Larger bags of more durable material should be 
used for rearing purposes, though the small bags are good for hatch- 
ing the eggs, and the annoying and unsatisfactory system of belts for 
transmitting power should be replaced by a series of gears and worms. 



III. THE CAUSES OF DEATH IN ARTIFICIALLY-REARED 

LOBSTER FRY. 


By Frederic P. Gorham, 

Associate Professor of Biology j Brown University. 

Attempts to rear, lobster fry through the first three stages of 
development under artificial conditions have been attended by many 
difficulties. Although protected from most of their enemies when 
kept in confinement, the fry are still subject to attacks of various 
kinds, and the elimination of these destructive agents must be accom- 
plished before complete success in lobster culture can be attained. 
Cannibalism was one of the mo^^t conspicuous causes of loss in the 
earlv experiments, and an abundant growth of diatoms, other algae, 
and protozoa, covering the bodies and appendages and interfering 
with movement and feeding, has destroyed large numbers throughout 
the progress of the work. A fatal fungus which attacks them has also 
been a factor difficult to contend with. 

During the summer of 1902, at the request of Dr. Hugh M. Smith, 
then chief of the division of scientific inquiry of the U. S. Fish 
Commission, I undertook the study of these causes of death in 
lobster fry, with a view to suggesting remedial measures. Observa- 
tions were begun as soon as the experimental hatching and rearing 
plant at Woods Hole was installed. This apparatus was operated 
under the direction of the special commission for the investigation of 
the lobster and clam, and is described in detail elsewhere in this 
report. 

CANNIBALISM. 

The first fry were placed in the bags May 19, 1902, but the fans 
were not set in motion until June 3. Cannibalism was especially 
marked when the fry were, in crowded quarters or were allowed to 
collect in corners. It was evident that they must be kept in a recep- 
tacle large enough to allow each individual considerable space to him- 
self; otherwise, if they did not devour each other, they suffocated and 
became foul. Moreover, they must be supplied with an attractive 
food with such frequency that they were not tempted to feed upon each 
other. 

The first two of these conditions, plenty of room and continual 
motion, are well met by the rearing apparatus used by the special com- 
mission. The third — that of food supply — requires further attention. 

175 
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On the securing of a proper food supply depends not only the pre- 
vention of cannibalism, but also, as we shall see later, what is of far 
more importance — the length of time required to pass through the 
early stages and the escape from the growth of diatoms. 

In the experiments at Woods Hole the fry were fed for the most part 
finely chopped lobster liver, clams, and menhaden. None of these 
proved an ideal food; perhaps that of most value was the clams. 
Further experiments to discover a suitable food for the fry are 
greatly to be desired, as on this depends to a large extent the practi- 
cability of rearing the fry at all successfully. A further discussion 
of this important question will be found under a later section of this 
paper. 

DIATOMS. 

It was the abundant growth of diatoms on the surface of the body 
and on the appendages that first led to a consideration of the causes of 
death of the fry. It was supposed that the growth was a parasitic 
fungus, but microscopic examination soon showed that it was merely 
an .external growth of a few protozoa and algse, and very man}^ diatoms 
of a few well-defined species. These did not at all endanger the life of 
the lobster, except in so far as they were a mechanical obstruction to 
his movements. They did not penetiRte his chitinous shell and were 
all thrown off at each molt. 

CORRELATION OF THE LIFE HISTORY OF THE PRY AND THE PRESENCE 

OF DIATOMS. 

Absence of diatoms on adult lobsters cmd on eggs when attached to the 
female. — The lobsters and eggs examined came from the immediate 
vicinity of Woods Hole, from Gloucester, Mass., Block Island and 
Narragansett Pier, R. I., and from Noank, Conn., and no diatoms were 
found on the adults or on the eggs when attached to' the swimmerets 
of the female. On the stalks by which the eggs are attached to the 
appendages of the female there are frequently colonies of a vorticella 
(Zoothamnium elegans D^Udekem), hut these are seldom found on the 
eggs and never on the fry, and so have no bearing on the problem 
under consideration. 

Diatoms on the eggs cmd fry in the hatching-gars. — When the eggs 
are placed in the McDonald hatching-jars the diatoms make their 
appearance within twenty-four hours. The species that first appears, 
in fact the only species that appears on the eggs while in the j*ars, is 
LicmopJwra tincta.^ the one destined to be the most abundant through- 
out the life of the fry (pL iv, fig. 1). 

In cases where the fry hatch within twenty-four hours after the 
eggs are placed in the jars, some of them, in a few hours after emerg- 
ing from the eggshell, have a considerable number *{lI-25) of diatoms 
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on their appendages. Others remain perfectly clean. In the hatching- 
jars the growth of diatoms never becomes abundant either on the 
eggs, egg-stalks, or fry. 

Diatoms on the fry in the rearing apparatus, — As soon as the eggs 
or fry are placed in the bags of the rearing apparatus, the growth of 
diatoms is greatly accelerated, and eggs, egg-stalks, and fry arc soon 
covered with them (pi. iv, figs. 3, 6, and 7). The fry become brownish 
and shaggy to the naked eve, are impeded in their movements and 
in their feeding,- and soon perish unless the act of molting intervenes 
to rid them of their unpleasant burden. 

As already stated, in the hatching jars but one species of diatom is 
present [Liemo^phora tincta). Upon removal to the rearing bags the 
number of species increases, and although Liemophora tincta is always 
the most abundant at Woods Hole, other species also are present in 
large numbers. A list of the species and their relative abundance 
will be found in a later section. 

Diatoms on the different stages of the fry, — The eggs and fry of the 
first, second, and third stages become badly covered and in many cases 
killed by the diatoms. When an individual survives and molts to 
the fourth stage he is less liable to infection. He is now a more active 
swimmer. He swims not merelj^ to keep afloat, but to go swiftly from 
place to place, to retreat from danger, or to capture his food. His 
shell is harder, his limbs and appendages are laiger, less feathery, 
less adapted for the attachment of the diatoms. His manner of life 
is changed. He now seeks the bottom and crawls about and hides 
under stones, shells, and seaweed, or even burrows in the sand — a 
manner of life that enables him to free himself to a large extent from 
any external growth. But even in this fourth stage certain individu- 
als become covered with diatoms, particularly when they do not have 
access to a sandy bottom. Individuals of the fourth stage have been 
observed with a growth of algae one-half inch long, and in one case 
an amphipod tube, with its living occupant, was closely attached to 
the carapace (pi. iv, fig. 5). In this stage, however, diatoms are not so 
troublesome and probably are never the cause of death, particularly if 
the fry are transferred to cars with a sandy or gravelly bottom. 

DIATOMS AND THE PROCESS OF MOLTING. 

As is well known, the process of molting usually takes but a few 
moments. Not infrequently, however, something goes wrong, the 
fry becomes entangled in the old shell, the struggle is quite prolonged, 
and often the lobster dies in the process. The method of molting is 
the same in all stages of the lobster; the old skin splits across the 
back between the thorax and the abdomen and the body is worked out 
from this opening, leaving the old shell with all the appendages 
intact. If the old shell is covered with diatoms, some of these are 

F. C. 1903 ^12 
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dislodged in the process of extracting the appendages, particularly if 
the struggle is prolonged, and become attached to the bristles or hairs 
of the clean appendages. Frequently the number thus attached is 
large. 

RATE OF GROWTH OF THE DIATOMS ON THE FRY. 

As soon as a lodgment is obtained upon the lobster the diatoms 
begin their active growth and soon spread over the whole body. Even 
a few hours after molting the fry may be badly infested and within 
two days are so covered with diatoms that they appear shaggy to the 
naked eye. Fry that molt become covered again within the same 
length of time. Figures 3 and 4 of plate y show the amount of growth 
that may take place in 48 hours. 

SOURCE OF THE DIATOMS — THEIR NATURAL HABITAT. 

From the fact that the diatoms are not present on the eggs while 
still attached to the female and that they appear immediately in the 
hatching jars, we are led to suppose that they are present in the water 
when pumped through the pipes to the hatchery, and that perhaps they 
grow on the inside of the pipes or hatching jars. 

Diatoms in the water ;pmnped to the hatchet^. — A quantity of water 
as it flowed from the supply pipe leading to the hatching jars was fil- 
tered and an examination made of the material collected by the filter. 
The diatofn Liomphora tincta was present in considerable numbers 
and with it were the following species, though much less abundant: 
Tahellaria {Striatella) wiipunctata^ Diomophora Jlnhellata^ Navicula^ 
(two species), Pleurosigma sp. There were present, also, some algal 
filaments, Vorticella, and fragments of copepods, isopods, and amphi- 
pods {Caprella geometrica). 

The spores of these diatoms are so small that they can not be detected 
by direct microscopic examination, and the sessile varieties of diatoms, 
those present on the lobsters, do not grow in ordinary water cultures. 
It was therefore diffi<mlt to demonstrate the presence of spores in 
the water, but the fact that they are given off in large numbers during 
certain stages of the growth of diatoms makes their presence highly 
probable. 

On the inside of the hatching jars and on the glass tubes that carry 
water to the bottoms of the jars, there is almost always a growth 
of algse, and on the filaments of the algse there is usually a growth of 
diatoms. As far as observed these diatoms were all of one species, 
Diatoma hyalinum. Licnwphom tincta was never found growing 
there. 

Diatoms in watet^ outside of hatchery. — During September, 1902, a 
series of observations was made to determine the presence of diatoms 
in the water outside of the hatchery. In the tow collected on several 
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days, at different times during the month, the following species were 
found, being named in the order of their abundance: 

Chfietoceroa sp, 

Khalxionema adriaticum Kiitzing. 

Tabeilaria (Striatella) unipunctata Agardli. 

Naviciila sp. 

Bhabdonema arciiatum (Lyngby) Kiitzing. 

Licmophora tincta Grunow. 

Pleurosigma sp. 

Bhizosolenia gracilis H. L. Smith. 

Rhizosolenia setigera Brightwell. 

Grammatophora subtillissima Bailey. 

Diatoma hyalinum Kutzing. 

Achnanthes longipes Agardh. 

It thus appears that the water is filled with living diatoms of both 
the free-swimming and the sessile varieties, the latter ready to become 
attached whenever opportunity offers. 

DIATOMS ON LOBSTER FRY IN THEIR NATURAL HABITAT AND ON 
OTHER CRUSTACEA. 

The next question was, Do the diatoms become attached to lobster 
fry when the latter are unconfined— that is, under natural conditions? 
Only a few lobster fry could be obtained for examination. One taken 
in the tow near the Fish Commission wharf early in June did not show 
any diatoms. One of the third stage and two of the fourth or fifth 
stage, taken at the surface at 11 p. m., 40 miles south of No Mans Land, 
on July 30, 1902, showed no diatoms. Other Crustacea haye occasion- 
ally been observed to be covered with them. A copepod, probably 
Gorynura hwnpiisii^ covered with Llcoaiophora tincta^ was taken off 
the Fish Commission wharf by Mr. Vinal N. Edwards on eJune 24, 
1902 (plate v, figure 5). On September 10, 1902, a young Zimuhis 
folypliemus was taken covered with another diatom, Rhahdonema 
adriatiGum (pi. v, fig. 1). A large number of copepods, zoeae, young 
squilla, etc., taken in the tow during September, were examined, but 
with the above exceptions no diatoms were found on Crustacea under 
natural conditions. 

Other Crustacea besides lobsters, however, when kept in confinement 
are subject to diatom infection. Dr. M. T. Thompson, during the 
summer of 1900, found that certain experiments with larval hermit 
crabs ( Gleucothot) had to be abandoned because of the abundant growth 
of diatoms on the 3^oung crabs. 

If any conclusion can be drawn from these few observations it is 
that although the water is filled with diatoms ready to become attached 
when opportunity offers, they do not ordinarily attack living lobster 
fry or other Crustacea, unless some artificial condition, such as confine- 
ment or weakened vitality, is introduced. 
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DIATOMS ON OTHER SUBMERGED OBJECTS. 

Any submerged object i.s capable of and usually does support a 
growth of diatoms after it has been in the water a short time. The 
spiles of the Fish Commission wharf show numerous species, among 
them Llcmophura tincta^ the one so abundant on the lobsters. The 
eel grass in all localities is covered with them. Collections from the 
eel grass show the following species, named approximately in the 
order of abundance: 

August 1902. 

Liumophora flabellate. (Carmichael) Agardh. 

Licmophora tineta Grunow. 

Rhabdoneina arciiatuin (Lyngby) Kiitziug. 

Rhabdoneina adriaticum Kiitzing. 

August 30, 1902. 

Pleurosigma sp. 

Cocconeis scutellum Ehrenberg. 

Melosira sp. 

Nitzschia longisaima (Brebisson) Ralfs. 

Rhabdonema arcuatum (Lyngby) Kiitzing. 

Rhabdoneina adriaticum Kiitzing. 

September 10, 1902. 

Licmophora flabellata (Carmichael) Agardh. 

Rhabdonema adriaticum Kiitzing. 

Rhabdonema arcuatum (Lyngby) Kutzing. 

Nitzschia longissima (Brebisson) Ralfs. 

Synedra aftinis Kutzing. 

Pleurosigma sp. 

Amphora sp. 

Podocystis sp. 

The nets of the fish traps, soon after being set, bear a great abun- 
dance of individuals and species, and the bags of the lobster-rearing 
apparatus are particularly well adapted for the attachment and growth 
of many species. The water set in motion by the fans is continually 
passing through the scrim of which the bags are composed, and the 
diatoms are filtered out. They become entangled in the fibrous material, 
and begin to grow rapidly. It is this growth that is the principal 
cause of the rapid fouling of the bags. At least once in every two or 
three days it was necessary to replace the bags in order to keep up the 
circulation of the water. The following species were found growing 
on the bags between May 20, 1902, and July 1, 1902: 

Kitzschia longissima (Brebisson) Ralfs. 

Licmophora tineta Grunow. 

Chaetoceros sp. 

Grammatophora marina (Lyngby) Kiitzing. 

Licmophora flabellata (Carmichael) Agardh, 

Rhabdonema arcuatum Kiitzing. 

Pleurosigma sp. 

Pleurosigma fascicola W. Smith. 
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Synedra^allioni Ehrenberg. 

Synedra affinis Kiitzing. 

Tabellaria (Striatella) unipunctata Agardh. 

Navicula sp. 

Cocconeis scutellum Ehrenberg. 

Melosira sp. 

Melosira niimmuloides Agardh. 

Cocconeis sp. 

It seems as if in these bags we had an ideal method of growing 
diatoms in large numbers under the most favorable conditions for dis- 
tributing them to the fry. The circulation of water is continually 
throwing the fry against the sides of the bags, and if these bags are 
foul with a growth of diatoms, the fry will become foul almost as soon 
as they are placed in the bags. 

PRESENCE OF DIATOMS AT OTHER LOCALITIES- 

At Woods Hole, as we have already seen, the species of diatoms 
that trouble the lobster fry are distributed quite generally in the water 
and on all submerged objects. It was desirable to determine whether 
the same conditions exist at other places along the coast, and examina- 
tions were made with this in view. 

Conditions at OloucesteT^ Mass, — In the hatching jars at Grloucester, 
on the inside of the glass and on the tubes, June 21, 1902, there were 
found a very few Licmophora tincta^ along with several other species 
{^Coscinodiscus sp., Cocooneis sp., Nameula sp., Rhabdonenia arciia- 
tmn). In no case were diatoms as abundant as in the same places in the 
Woods Hole jars, however. In fact, considerable search was required 
to find any, and none'of the fry taken from the hatching jars at 
Gloucester showed a single diatom. They’- were perfectly clean, in 
decided contrast to the condition of the fry in the jars at Woods Hole. 

Conditions at Wickford,^ R, I. — Experiments in lobster culture have 
been carried on for the past three summers (1900, 1901, 1902) at 
Wickford, R. I., at the floating laboratory and hatchery of the Rhode 
Island Fish Commission. The first year the fry were confined in large 
square bags made of scrim, fastened to a float and weighted at the 
lower corners. A few unsuccessful experiments were made with cars. 
One experiment was tried in which the water in the bags was contin- 
ually stirred with an oar for six days. Doctor Mead states in the 
Report of the Rhode Island Fish Commission for 1901 (page 71) that 
‘‘a larger proportion of fry was obtained from this experiment than 
from any other ever tried at Wickford, Woods Hole, or elsewhere, and 
also that one of the most encouraging results of the experiment was the 
clean and healthy appearance of the fry at all stages. The continual 
stirring prevented the accumulation of the parasites found on the 
bodies of nearly all specimens in the other lots.” This seems to indi- 
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cate that at times during this year some of the fry were troubled with 
a growth of diatoms. 

During the next year, 1901, an apparatus similar to that already 
described in this paper was installed at Wickford with the cooperation 
of the U. S. Fish Commission. As far as can be learned very little 
trouble was experienced from the growth of diatoms during the year. 
The only statement in regard to diatoms in the report of the Khode 
Island fish commission for 1902 is that ^‘at certain periods during the 
summer a great quantity of diatoms and other small organisms, l)otli 
plant and animal, are caught in the meshes of the scrim bags and there 
accumulate to such an extent that the circulation of the water is often 
interfered with.” Nothing is said about their presence on the fry, 
and Doctor Mead states that they were not sufficiently abundant to be 
noticeable. 

During 1902 a new style of apparatus was installed at Wktkford, 
consisting of large square canvas bags, 12 by 12 by 5 feet, with small 
windows of copper netting, as described in the report of the Rhode 
Island hsh commission for 1903. In the bottom of these bags fans 
revolved as in the other experiments.. Fry reared in these bags 
remained clean until the first of July, while during the same summer at 
Woods Hole diatoms were abundant on the fry throughout the season. 
A few fry obtained from Wickford on June 30, 1902, showed a very 
few Liemophora tvneta and some TabellavUi {Strlatella) wiqmnctata, 
Navieida sp., Rhahclo^ienia arcuattivi and Rhahdtmeina ctdriatiown^ but 
the diatoms were not sufficiently abundant to be noticeable to the naked 
eye. The fi\y infected had been hatched at Woods Hole and immedi- 
ately transferred to Wickford. The first week in July diatoms began 
to be abundant on some of the fry at Wickford, in all cases the first 
afi'ected being those hatched at Woods Hole, which, as we have already 
seen, were quite badlj^ infected before leaving the hatching jars at that 
place. Fry hatched and reared at ^Vickford did not begin to show a 
growth of diatoms until after July 8, 1902. The same species were 
present on the fry hatched and reared at Wickford as on those hatched 
and reared at Woods Hole, but the relative abundance of the different 
species varied, as is shown by the following table, which gives the 
names of the eight most abu^^dant species found on the fry of the two 
localities. 

On fry hatched and reared at Woods Hole: 

Liemophora tincta Granow. 

Diatoma hyalinum Kutzing. 

Rhabdonema arcuatum (Lynghy) Kiitzing. 

Tabellaria (Striatella) unipunctata Agardh. 

Liemophora fiabellata (Carmichael) Agardh. 

Synedra gallionii Ehrenberg. 

Synedra affinis Kdtzing. 

Granimatophora marina (Lyngby) Kutzing. 
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On fry hatched and reared at Wickford: 

Grammatophora marina ( Lyngby) Kiitzing. 

Synedra gallionii Ehrenberg. 

Synedra affinis Kutzing. 

Tabellaria (Striatella) unipunctata Agardh. 

Rha))donema arcuatum (Lyngby) Kutzing. 

Ehabdonema adriaticum Kutzing. 

Cocconeis scutellum Ehrenberg. 

Licmophora tincta Grunow. 

On fry hatched at Woods Hole and reared at Wickford: 

Grammatophora subtillissima Bailey. 

Synedra gallionii Ehrenberg. 

Synedra affinis Kutzing. 

Ehabdonema adriaticum Kutzing. 

Ehabdonema arcuatum (Lyngby) Kutzing. 

Tabellaria (Striatella) unipunctata Agardh. 

Nitzschia longissima (Brdbisson) Ealfs. 

Licmophora tincta Grunow. 

From a consideration of the conditions at Wickford it seems as if fry 
reared there were less liable to infection by diatoms than those reared 
at Woods Hole, even though the same species of diatoms are present 
at both places. The fry hatched at "Woods Hole were the first to show 
a growth of diatoms when reared at Wickford, and perhaps introduced 
the troublesome species in large numbers to the rearing bags there. 
It is noticeable that the most abundant and troublesome species at 
IWoods Hole was the eighth most abundant species on fry hatched 
and reared at Wickford. 

The character of the material of which the rearing bags are made may 
have something to do with the abundance of diatomaceous growth, not 
only on the bags, but also on the fry to which the bags so readily dis- 
tribute it. It is certain that the canvas bags used at Wickford in 1902 
did not become foul for a considerable period, while the scrim bags 
used at Woods Hole had to be changed every few days. This maj’' 
explain the later appearance of the growth on the fry reared at Wick- 
ford as compared with those reared at Woods Hole. 

Conditions elsewhere , — Elsewhere than at Woods Hole and Wick- 
ford experimental rearing of fry has not been tried except in a vex'y 
imperfect way. In 1900 some preliminary experiments were tried at 
Orrs Island, Maine, and Annisquam, Mass. In the former locality 
diatoms were abundant on the fry; at the latter they were present in 
less numbers. The higher temperature of the water and the conse- 
quent more rapid growth of the fry probably explains the compara- 
tive freedom from diatoms at Annisquam. The temperature there was 
sometimes as high as F., and the lobsterling (fourth) stage was 
reached in ten days. 
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SEASONAL DISTRIBUTION. 

Hardty enough data have been collected to draw any conclusions in 
regard to the seasonal distribution of the diatoms affecting the lobster 
fry. A few facts have been noted, however. During the time that 
lobster fry were being reared at Woods Hole, from June 1, 1902, until 
the middle of July, about the same relative abundance of species 
growing on the fr)^ obtained from tirst to last. Lkmophora tincta 
was always the most plentiful. Licniophora fiahellata was occasionally 
present early in the season, but later, about July 5, 1902, it became 
much more abundant. In some cases this species was practically the 
only species attached to the carapace, Licmophora tincta and the other 
species being confined to the limbs and abdomen. 

That the later appearance of the diatoms on the fry at Wickford 
had anything to do with their seasonal distribution is doubtful; the 
temperature of the water may have had some influence, but it seems 
hardly probable because of their absence the previous season, and also 
because Wickford temperatures are, as a rule, higher than those at 
Woods Hole. The explanation already given — the infection of the 
bags by the ixy brought from Woods Hole — seems more reasonable. 

SPECIES OF DIATOMS FOUND ON LOBSTER FRY. 

Below is a list of all diatoms found on lobster fry hatched and reared 
at Woods Hole, in the order of their abundance: 

Licmophora tincta Grunow. 

Diatoma hyalinnm (Kutzing) Grunow. 

Rhabdoneraa arcuatum (Lyngby) Ivutzing. 

Tabellaria (Striatella) unipunctata Agardh. 

Licmophora flabellata (Carmichael) Agardh. 

Synedra gallionii Ehrenberg. 

Synedra afiinis Kutzing. 

Grammatophora marina (Lyngby) Kutzing. 

GrammSHiophora subtillissima Bailey. 

Melosira sculpta Kutzing. 

Cocconeis scutellum Ehrenberg. 

Actinoptychus undulatus Ralfs. 

Hyalodiscus subtiles Castracane. 

Coscinodiscus concavus Ehrenberg. 

Navicula lyra Ehrenberg. 

Navicula didyma Ehrenberg. 

Nitzschia vivax W. Smith. 

Nitzachia longissima (Br^bisson) Ralfs. 

Schizonema americanum Grunow. 

Navicula sp. 

Bhabdonema adiiaticum Kutzing. 

Campylodiscus sp. 

Actinoptychus sp. 

Amphora sp. 
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STRUCTURE AND LIFE HISTORY OF DIATOMS. 

The diatoms are a well-defined group of aquatic plants not closely 
related to any other. Perhaps they should he placed nearer the brown 
algas, Phseophyceae, than any other^ might be defined as 

unicellular algse, characterized by a silicification of the cell wall and 
by the presence of chlorophyl and a brown pigment, diatomin. 
Though unicellular, they may be united in chains or filaments, or, by 
the secretion of a gelatinous material in the form of an inclosing 
sheath or a supporting stipe, they may form colonies of character- 
istic shape adhering to plants or other submerged objects. 

Cell 8tTUGtuTe . — Though the diatoms appear in a great variety of 
forms and sizes, their structure is essentially the same in all. The cell 
is inclosed in a shell composed of silica, consisting of two symmetrical 
parts or valves, which are in contact at their margins with an inter- 
mediate hoop or girdle. In some forms one valve fits over the other 
like the cover of a pill box. The girdle may be single or double or 
complex in structure, with one or more plates inserted between the top 
of the valve and the girdle. The siliceous shell is usually elaborately 
and exquisitely sculptured, the extreme delicacy of the details with 
which the valves are ornamented making the diatoms most beautiful 
objects under the microscope, and testing its highest powers. 

The form of the diatom varies with the habits of the species. Most 
of the free-swimming forms are oblong, oval, or spindle-shaped; the 
fixed species are usually of different shape at their free and attached 
ends; the floating forms have special contrivances for increasing their 
buoyancy. 

The cytoplasm is disposed, peripherally, as a lining to the cell wall; 
centrally, it may form a bridge across the center of the cell or may 
take the form of a stellate mass with a series of radiating threads 
extending out to the peripheral cytoplasm. The nucleus is in the 
peripheral cytoplasm close to the cell wall, is suspended by the 
protoplasmic bridge, or is in the center of the stellate mass of 
cytoplasm. 

Chromatophores are always present in the cells. They are 
yellowish-brown in color and contain besides chlorophyl the peculiar 
pigment diatomin. The chromatophores vary in number in the differ- 
ent species and take the form of bands, granules, or rounded masses 
arranged irregularly or in radiating lines. The arrangement of the 
chromatophores is not constant even in the same individual. An 
amorphous mass may become divided into numerous granules of equal 
size and definite outline. There seems to be some definite relation 
between the arrangement of the chromatophores and the growth and 
division of the whole frustule. In some species a few round oil 
globules are also present in the c3Toplasm. 
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Motility , — Many of the free-Ii\diig diatoms have the power of move- 
ment. The mechanism of this motion has been variously explained: 
(1) As produced by pseudopodia of protoplasm extending through open- 
ings in the cell wall; (2) by the presence of cilia extending through 
the cell wall; (3) by endosmatic currents of water passing in and out 
of the cell. As the diatoms on the lobster were all fixed species, the 
matter of motion was not speciall^Anvestigated in connection with the 
present question, although frequently in stained specimens apparent 
cilia were observed extending from all sides of the f rustule. This same 
appearance has been noted in some of the motile forms, and it has been 
suggested, on what grounds I can not say, that these cilia are probably 
fungoid growths. 

Reprodaction , — The ordinal*}^ method of multiplication of the dia- 
toms is simple cell division. The nucleus divides first, the chromato- 
phores divide either before or after the division of the protoplasm, 
and two now cells are formed within the old pair of valves. Each 
of the now cells forms a new valve on its inner side, so that the new 
valves lie back to back along the line of division. In cases where the 
valves are of unequal size, as each old valve becomes the larger valve 
of the new diatom, it follows that after division the daughter diatoms 
are smaller than the original. In those species in which the valves do 
not increase in size this results in a great diminution in the size of the 
new diatoms, and the original size is again restored by the formation 
of “auxospores.” 

The formation of auxospores was at one time supposed to take place 
merely to compensate for the reduction in the size of the diatoms by 
repeated cell divisions. They are more properly considered as forms 
of reproduction. Two kinds must be considered — the asexual and the 
sexual auxospores. In the former the cell contents separate from the 
cell wall, increase greatly in size, with or without division and subse- 
quent coalition, surround themselves with a membrane, and finally form 
a new diatom within, of the maximum size of the species. In the sexual 
method the cell contents escape from two cells, fuse, a true fertiliza- 
tion takes place, and a new diatom is formed from the resulting cell 
either at once or after a preliminary division. 

The formation of swarm spores in the diatoms has not been observed, 
although in many species there are indications that some such phe- 
nomenon occurs. Prom the relation of the diatoms to other algas in 
which this is a common method of reproduction it seems most prob- 
able that it does occur, A few species form resting spores. The 
protoplasm of the cell becomes condensed into about one- third of its 
normal volume, and a thick cell wall of definite and peculiar shape is 
formed about it. In this state Ihe diatoms are extremely resistant and 
are able to await the return of more favorable conditions, when they 
reassume the original form of the species. 
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LiGMophora tincta Gmnow. — Of all the species found on the lobster 
fry the most abundant is LicmophoTa tincta Grunow. This form was 
found on every fry examined, and in most cases constituted over 90 per 
cent of all the growth present. It is also abundant, as we have already 
seen, in the water and on submerged objects generally. It seems to be 
particularly adapted for lodgment and growth on young Crustacea of 
various sorts, however, especially when they are kept in confinement. 
The species occurs only in salt water, and though the genus was named 
])y 0. Agardh as early as 1827 and the species by A. Grunow some 
time later, yet it has appeared under many synonyms. The species 
are in many cases doubtfully distinct, and this may account for the fact 
that the early synonymy is inextricable. Following are some of the 
names: 

Gomphonema tinctum Agardh. 

Riphidophora elongata Kutzing. 

Riphidophora oceanica Kiitzing. 

Riphidophora superba Kutzing. 

Riphidophora meneghiniana Kutzing. 

Podosphenia hyalina Kutzing. 

Podosphenia /i Kutzing. 

Podosphenia racemosa Kutzing. 

In shape the f rustules are more or less cuneiform in front view, con- 
vex in side view, inflected at the larger end. They show transverse 
strise ranging from 27-28 per 0.01 mm. at the base to 30-31 at the 
center and S3 or more at the top. A pseudoraphe is easily apparent. 
The endochrome is arranged in a radiating manner about the nucleus 
and cytoplasm in the center of the frustule, or may appear as regular 
oval granules scattered throughout the frustule. The frustules are 
mounted on a gelatinous stalk, at first represented by a simple knob 
at the end of the cell, but this later grows out into a stalk which divides 
dichotomously as the cells divide, and finally forms a much branched 
stipes of considerable length and complexity. (PI. iv, fiig. 1.) 

What were taken to be auxospores were observed in one or two 
instances (pi. iv, fig. 2), but no evidence of other spore formation, 
either swarm or resting spores, was seen, nor any evidence of con- 
jugation. 


OTHER GROWTHS FOUND ON LOBSTER FRY. 

Alg?e . — Although diatoms are the first and most abundant organ- 
isms that appear on lobster fry, thej’^ are by no means the only ones. 
On both Woods Hole and Wickford fry filaments of a green alga are 
frequently seen. This occurs principally on the fry of the first, sec- 
ond, or third stage, but individuals of the fourth stage have been 
observed with very abundant algal growths. 
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Protozoa . — On many fry are found, more or less abundantly, speci- 
mens of the stalked protozoan, Ephelota corojiata Strethill Wright. 
This protozoan was observed on fry at Woods Hole on J une 17 and July 
3, 1902, and was probably more or less abundant throughout the season. 
At Wickford it was especially abundant earl}^ in July (1-8), sometimes 
as many as 80 individuals being found on one fry. 

Crustacea . — Onespecimen of a tube-dwelling amphipod was observed 
at Woods Hole on the back of the carapace of a fry in the fourth stage. 
(PI. IV, %. 5.) In no case were the algae, protozoa, or Crustacea so 
abundant that they caused any serious inconvenience to the fry. 

SUGGESTIONS FOR THE PREVENTION OP THE GROWTH OF DIATOMS ON 

THE FRT. 

As will be seen from a consideration of the foregoing facts, the 
successful rearing of lobster fry depends to a large extent on the 
discovery of some method of combating or getting rid of the growth 
of diatoms. The following suggestions are derived from these 
observations: 

Filtering the water in which the fry are kept . — This method of 
removing diatoms could of coui’se be applied only to the water in the 
hatching jars; it would be a practical impossibility to filter the water 
in which the fry are kept in the rearing apparatus. Inasmuch as we 
have learned that the troublesome species of diatoms are present in 
the water as it flows into the hatchery, however, and that in many 
cases the diatoms become well established on the fry before the latter 
are removed from the jars, it would certainly retard and to a large 
extent prevent the rapid growth of diatoms during the first molts of 
the fry if the water supplied to the hatching jars were filtered. No 
very elaborate filter would be required. It would not be necessary to 
remove the smallest organisms, such as bacteria, though this would 
certainly be an advantage for other reasons. Experiment would 
determine the sort of a filter required. It might be that a settling 
basin would be all that is necessary for the removal of both diatoms 
and their spores. 

Selection of other localities for the rearing apparatus. — Experi- 
mental rearing of the fry has been practiced at but few localities — 
Orrs Island, Me., Annisquam, Mass., Gloucester, Mass., Woods Hole, 
Mass., and Wickford, R. I. Diatoms occurred in all these localities, 
but were sorhewhat less abundant at Annisquam and Wickford. 
Whether this was due to a difference in the temperature of the water — 
the temperature at Annisquam and Wickford was somewhat higher 
than at the other localities — or to other conditions, can be determined 
only by experiment. It may be that there are other places along 
the coast where greater differences of temperature or other local con- 
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ditions might still furthei’ reduce the growth of diatoms; the possi- 
bility of finding such a place warrants a series of trials in several 
localities. It must be borne in mind, however, that Woods Hole fry 
when they come from the hatchery are infected with the diatoms and 
that they are liable to introduce these diatoms to any locality where 
such an experiment is tried. Fry from Gloucester, on the other 
hand, are apparently free from infection when they come from the 
hatchery. 

Changes in the rearing apparatus . — There is no doubt but that the 
scrim bags are to a large extent responsible for the rapid growth of 
diatoms on the fry. As has already been shown, the bags rapidly 
become foul from a growth of diatoms and other organisms filtered 
out of the water as it passes through them. The fry are continually 
coming in contact with the bags, and the diatoms, being easily dis- 
lodged, readily become attached to the feathery appendages of the 
fry. The use of canvas bags wfith copper netting windows, as tried at 
Wickford in the experiments of 1902, seems to prevent to a large 
extent the rapid fouling of the bags and the consequent growth of 
diatoms on the fry. A more frequent changing of the bags would 
perhaps bring the same result, but this method is hardly practicable. 
Perhaps there is some other material of which the bags might be made 
on which the diatoms would not grow so easily, or there may be some 
preparation, such as tar or oil, with which the bags might be coated, 
that would prevent the attachment of the diatoms. It is certain that 
the cleaner the bags the longer the fry I'emain free from diatoms. 
If the fry were received clean from the hatchery, or were hatched 
directly in the bags and the bags were kept perfectly clean, there 
would be little trouble from diatoms. 

Sunlight and shade . — Diatoms are chlorophyl bearing plants, and 
consequently require sunlight for their best and most rapid develop- 
ment. Might not their growth be restrained by confining the fry in 
bags shielded from the direct light of the sun? Several experiments 
wei'e made to determine this point. On June 22, 1902, an awning was 
placed about 3 feet above the level of the water over certain bags con- 
taining fry in the first stage. The number of diatoms on the fry under 
the awning steadily decreased, or at most did not develop further than 
their original condition, and the difference between the control fry 
in the sunlight and those in the shade was easily apparent to the naked 
eye. Some of the fiy that molted from the. first to the second stage 
were without a trace of diatoms apparent to the naked eye, while those 
in the sunlight showed a considerable growth. On the other hand, 
however, the fry themselves seemed to be influenced unfavorably by 
the absence of sunlight. They had less pigment in their shells and 
seemed much less active than those in the sunlight. 
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Further experiments were not tried at Woods Hole, but at Wick- 
ford some observations were made bearing on this point. During the 
summer of 1901 an awning shaded all the bags in which the lobster 
fry were reared. This awning was about 9 feet above the water, so 
that while the direct sunlight was excluded there was a considerable 
amount of diffused light. During this summer there was very little 
trouble from diatoms. In 1902 the awning was not used and there 
was a very abundant growth of diatoms. It may be that some other 
condition had something to do with this result, but it seems very cer- 
tain that, although the exclusion of the greater part of the light maj" 
be injurious to the fry as well as to the diatoms, a cutting off of the 
direct sunlight, without excessive shading, is an important factor to 
be considered in all attempts to get rid of the great abundance of 
diatomaceous growth that ordinarily occurs. 

Rastenmg the development of the fry . — The last and perhaps the 
most promising remedy that suggests itself is to hasten the develop- 
ment of the fry. A rapid series of molts prevents the excessive 
growth of the diatoms. If by means of proper care and proper feed- 
ing the fry can be so hastened through their early stages that the 
diatoms have no chance to develop to an injurious extent, the problem 
is solved in the most advantageous way. This economy of time will 
be felt not only because of its influence on the growth of diatoms but 
also in the running of the apparatus and in the attention of those 
employed to care for the fry. 

The principal factors on which depend the rapidity of growth and the 
freqency of molting are temperature and food. Dr. A. D. Mead, of 
the Ehode Island fish commission, seems to think that the temperature 
is the most important factor, as will be seen from the following state- 
ment by him in the Report of the Rhode Island Fish Commission for 
1901: 

The average period between hatching and reaching the fourth stage for the entire 
eleven experiments at Wickford was a little over 12 days. In each experiment 
the average duration of the first three stages varied from 9 to 16 days. In 
experiments conducted at Woods Hole the time required for these molts was con- 
siderably greater; of the first lot, hatched May 23, the fourth stage was reached by a 
few only on June 12, after an interval of 20 days. Indeed, on the twelfth day 
(the average time of reaching the fourth stage at Wickford) none had reached even 
the third stage at Woods Hole. The explanation of the variations in the length of 
time required for the first three stages probably lies in the differences of temperature 
of the water— -the colder the water the slower the development. 

It is not possible to say at present that the variations in the length of the early 
stages are due entirely to the differences in temperature, and it may be that other 
factors have more or less influence: but it is extremely probable that temperature is 
the main factor. 
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This conclusion seems justified to some extent also the experi- 
ments of the special commission at other points on the coast, as follows: 


1 

i 

Locality. 1 

Tempera- 
ture of 
water. 

Time 
required 
for first 
three 
stages 

Orrs Island 

F 

57-63 

63-65 

65 

72 

76 

Days. 

25-26 

22-25 

16 

9 

10 

Woods Hole 

Wickford 

Do 

Annisquam 



On the other hand, the question of a proper food supply seems quite 
as important as the temperature. It is true the temperature affects 
animals, particularly the invertebrates of the salt water, to a large 
extent. Their activity in getting about, in finding and capturing their 
food, and the metabolism of that food depend altogether on the tem- 
perature; but unless proper food is supplied them their increased 
activity is of no avail, growth does not occur, and the temperature 
consequently has no influence on the rapidity of their development. 

The temperature can, of course, be regulated only by changing the 
location of the rearing apparatus. The food suppl}^ can be varied at 
will. The experiments thus far made with different foods are not very 
satisfactory, and it seems to me that this question deserves more atten- 
tion on the part of those engaged in rearing the fry. About all that 
can be said at present is that they will not eat finely chopped mussels, 
starfish livei', beef liver, scup, or herring; that they will eat finely 
chopped clams, periwinkles, blue crabs, lobster liver, and menhaden. 
Of these, the clams and menhaden have proved the most practicable, 
though at Woods Hole the former were diflScult to obtain and the lat- 
ter was found so full of oil that the water and bags were quickly 
fouled by it. Of course the natural food, consisting principally of 
small copepods, Crustacea, diatoms, and alga3, is out of the question, 
because of the impossibility of securing it in sufficient abundance. 

In spite of the fact that the food thus far used has not been particu- 
larly favorable, it has been found possible to reduce the critical period, 
under proper conditions of temperature and feeding, from 25 days to 
about 9 days. There is no reason why, with better conditions in the 
rearing apparatus, and better feeding, perhaps in localities better 
adapted as far as temperature is concerned, it would not be possible to 
still further hasten these changes. If, however, this shortest period 
were made the average period for all experiments, the growth of 
diatoms would not seriously menace the fry. 
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PATHOGENIC FUNGUS. 

On June 30, 1902, it was noticed for the first time that many of the 
fry in some of the rearing bags were turning white and dying. The 
entire number in some bags eventually died. Upon investigation it 
was found that the bodies of the dead fry were filled with the mycelial 
filaments of a fungus. 

This growth was found to begin in most cases in the third or fourth 
segments of the abdomen, where the first indication of its presence was 
the opaque, whitish appearance of these segments in contrast to their 
almost transparent normal condition. It soon spread throughout the 
body of the fry, destroying all the internal organs, until the chitinous 
shell was full of closely packed mycelium (pi. vi, fig. 1). 

The fungus was isolated in pure culture. It grew on the ordinary 
bacterial culture media, and was also cultivated on salt water agar and 
on sterile potato and bean pods. In all cases the aerial growth was 
pure white. A colony growing on salt water agar is shown in figure 3, 
plate VI. The growth is a branching septate mycelium (pi. vi, fig. 2), 
which soon breaks up into a number of short segments resembling 
large bacilli (pi. vi, fig. 5), and probably representing arthrospores or 
conidia. In certain filaments the formation of what are apparently 
endospores was observed (pi. vi, fig. 4). 

Some inoculation experiments were madcwith the fungus, but owing 
to the lateness of the season when the fungus was isolated young lob- 
ster fry were not to be had. Inoculations were made in fish, shrimp, 
and old lobsters, but were not very successful. 

The fungus is to be classified, presumably, among the Oosporem, as 
one of the Hyphomycetacem of the fungi imperfecti. Its final identi- 
fication and complete life history are to be worked out at some future 
time. Its origin is not known, but is probably traceable to the oily 
menhaden flesh with which the fry were being fed, thus getting into the 
intestinal tract. Another season’s observations will be necessary to 
detei'mine the origin, habits, and complete life history of the fungus,„ 
and until then no suggestions can be made as to methods of prevention. 

CONCLUSIONS. 

1. The principal causes of death in artificially reared lobster fry are 
cannibalism, an external diatomaceous growth, and a pathogenic 
fungus. 

2. Cannibalism may be prevented by avoiding overcrowding and by 
providing some method of keeping the fry continually in motion. 

3. The diatomaceous growth may be prevented or to a large extent 
reduced by — 

(a) Filtration of the water supplied to the hatchery. 

(b) Selection of a place for the location of the rearing apparatus 

where diatoms are least abundant. 
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(c) Keeping the rearing bags free from diatoms by changing the 

material of which thej^ are composed, by coating them with 
some substance which will not permit the attachment of 
diatoms, or by more frequently substituting new ones. 

(d) Regulation of the amount of light to which the fry are exposed. 

(e) Hastening the development of the fry by locating the rearing 

apparatus where the most favorable temperature be 
secured, and by supplying the most suitable food. 

4. The pathogenic fungus, though known to be extremely fatal and 
disastrous to the successful rearing of fry if once introduced into the 
bags, has not been studied sufficient!}^ to warrant any suggestions as 
to methods for its prevention. 

EXPLANATION OE PLATES. 

PLATE IV. 

Figure 1. The diatom Licmophora tincta Grunow, growing on the back of a lobster fry. X 150. 
Figure 2. The same, showing the cellular structure of the frustule and the formation of auxospores, 
X200. 

Figure 3. Clean lobster eggs and eggs covered with a growth of diatoms. Natural size. 

Figure 4. Clean lobster fry of the fourth stage Natural size 

Figure 5, Lobster fry of the fourth stage covered wdth diatoms and a tube-dwelling amphipod, 
Natural size. 

Figure 6. Clean lobster fry of the third stage. Natural size. 

Figure 7, Lobster fry of the third stage covered with diatoms. Natural size. 

PLATE V. 

Figure 1. Claw of lobster fry of the third stage covered with diatoms. X 50. 

Figure 2. Claws of lobster fry of the third stage covered with diatoms X 50. 

Figure 3. Clean fry of the first stage. X 10. 

Figure 4. Fry of the first stage two cluy-s later covered with diatoms. X 10. 

Figure 5. Gopepod, Corynura humpiisii Wheeler, covered with diatom Lkmophova tincta Grunow. 
X30. 

Figure 6. Young Limulus polyphemus Linnaeus covered mth diatom Ehahdonenia adnaticum Kiit- 
zing. X 15. 

PLATE VI. 

Figure 1. Posterior segment of lobster fry of third stage filled with fungus mycelium. X 25. 

Figure 2. Mycelium of fungus X 200. 

Figure 3. Colony of fungus on salt water agar. X 25. 

Figure 4. Mycelium of fungus showing endospores. X 260. 

Figure 6. Mycelium of fungus broken into arthrosporcs or conidia. X 250. 

F. C. 1903 13 



IV. CONDITIONS GOVERNING EXISTENCE AND GROWTH OF THE 
SOFT CLAM (MYA ARENARIA). 

By James L. Kellogg, 

Professor of Zoology, WilliaTns College, 

An examination of any extensive clam-flat will reveal the presence 
of clams only in certain localities. This would be true where digging 
had not been excessive, or even where there had been no digging. It 
perhaps would be impossible to-day to find large flats which are not 
dug, but if it were possible, clams would be found only hei'e and there, 
large parts of the flats being barren. Certain areas, too, bear clams 
for a number of years, and then become barren, even when not dug’ 
excessively, and this might happen if the}^ were never molested. We 
may sometimes witness, also, the gradual appearance and establish- 
ment of clams on patches of bottom which had previously been unpro- 
ductive for long periods. 

W ithout taking into account the all-powerful human factor, we may 
believe with certainty that the clam perpetuates itself only by over- 
coming many adverse circumstances, or more properly, by being able 
to take advantage of favorable conditions when they happen to arise. 
It of course is true of all organisms that they require, for existence, 
certain veiy definite and often complicated conditions in their sur- 
roundings, and that they will not be found where the peculiar combi- 
nation of required circumstances and conditions is not present. We 
search for a certain species of violet not on open unshaded marshes, 
nor in high sandy woods, but in the rich earth of woods which contains 
a large amount of moisture in the spring when the plant is in blossom. 

In looking out over a great expanse of sand which is exposed at low 
tide one is impressed with its monotou}’^. There is here no contrast 
of light and shade. There are no elevations, and nothing to suggest 
ravines or valleys except the narrow gutters which carry off the last 
of the retreating tide. It requires a closer scrutiny to reveal any 
vegetation whatever, though it is present in places, and plays, as will 
be shown, an important part in determining the existence of the clam. 
Everything seems to be equally and monotonously exposed, and fiat 
and barren. Yet the conditions are not by any means the same in all 
parts of the flat. The variations in character of bottom and tide are 
so great that clams may exist in one spot, the boundaries of which are 
sharply drawn, and may not live in others. 
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While we know in a general way some of the conditions that are 
necessary for the existence of certain animal forms, it is strange that 
they have not been more closely studied in speciiic cases among animals 
which are not domesticated. We have many reasons for the belief 
that these factors are often excessively complex, and hence difficult 
to discover. No doubt even a superficial study, however, would reveal 
in most cases many facts which would be worth knowing concerning 
the creature’s relation to its environment. 

There are two reasons for giving here a brief account of some obser- 
vations upon the conditions controlling and determining the clam’s 
existence. These few observations relating to the environment, though 
they leave much to be learned, may be of some biological interest, and, 
in the second place, they seem sufficient to formulate a plan for clam 
culture, which, in the now depleted condition of our clam shores, is 
certainly needed. Thej^ are not all included under one heading, but 
are scattered through the following account, and concern both the 
natural open flats and the isolated localities where the young sometimes 
collect, in enormous numbers, only to be destroyed. The conditions 
determining the possibility of mere existence, as well as those which 
allow the most rapid growth, have been studied more carefully in 
artificially constructed beds. 

CONDITIONS OF NATURAL GROWTH ON BEACHES AND FLATS. 

CHARACTER OP THE BOTTOM. 

The soil must he somewhat tenacious . — It is impossible for clams to 
exist where there is much shifting of the bottom. The animal is 
buried deep, and reaches up to the surface onl}’^ by its siphons. 
When foreign bodies, even sand grains in sufficient number, touch the 
sensory tentacles at the opening of the incurrent siphon, the whole 
organ is withdrawn for a greater or less distance into the burrow. It 
is probably true that a few sand grains coming in contact with the 
ends of the siphons will not cause their retraction, for we usually find 
more or less sand in the digestive tracts of clams which live on sandy 
flats. A larger quantity, however, will cause a withdrawal, and into 
the opening thus left sand may collect and, settling closely, so effectu- 
ally close it that the siphons can not again be pushed up to the surface. 
Deprived of the food and^ oxygen-bearing stream of water, the clam 
quickly perishes. 

Planting experiments will fail unless great care is exercised in 
selecting a bottom which does not shift. A certain bank on a large 
flat is recalled, which is said formerly to have yielded many clams. 
Its surface showed ripple marks, but clams were recently planted on 
it and at once were smothered. This “experience also shows that con- 
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ditions change, so that tracts once favorable for clams may no longer 
support them. The nature of some of these changes will be mentioned 
later. 

Clams are sometimes found in beds of almost pure sand, but in such 
cases the water currents disturb the bottom very little. Even when 
established in such localities, however, their condition is precarious, 
for a gale or an unusually strong tide may at any time overwhelm them. 
Such a destruction has often been noticed. In this connection it may 
be stated that veiy slow currents sometimes prevent the existence of 
clams by depositing fine silt which the}" hold in suspension; this on 
settling has the same effect as shifting sand. Of course not all slow 
currents deposit, for many times they carry little or no sediment. At 
the heads of estuaiy-like arms of the sea which receive fresh water 
streams, one often finds such a deposit of mud, in which clams are not 
living, although clam food may be present in large quantities. 

As in pure sand, so also in nearlj^ pure mud, biams are sometimes 
present; but here also the action of currents and waves disturbs the 
bottom very little, and there is no very aqtive deposition of silt. 

Cevienting siibstances, — (a) Fine sediments. The surfaces of clam 
beds are tenacious from several causes. When sand is mixed with 
fine sediments, its grains are held by this cementing substance. Clay, 
the finest of sediments, resists the ei'osive action of water to a con- 
siderable degree, and it is often found in more or less abundance on 
clam flats. Much of the best ground on a clam flat is often a tena- 
cious mixture of sand and fine sediment. 

(b) Growth of algae. Another very important agency in rendering 
the surface tenacious, and thus preventing the shifting of its particles, 
is the growth of algae, which forms a close, thin mat over certain areas, 
which are sometimes very extensive. The presence of the algae gives a 
flaky or cake-like appearance to the bottom. It does not extend deep 
into the sand, but binds the surface grains closely enough to prevent 
their movement even* by strong currents. This firm dark -green crust 
has been seen on beds in many localities, but the plants composing it 
have not been identified. Whether the gx’owth occurs only where cur- 
rents are swift has not been determined, but certain localities have been 
noticed to have this covering where the tide rushes with much force. 
This combination of firm bottom, which prevents erosion, and swift 
current, beaidng abundant food, seems to afford the best conditions 
for clam growth. 

(c) The growth of thatch and eelgrass. The growth of thatch plants 
or eelgrass may convert a waste of sand into a clam bed. Thatch is 
found on many beaches between the tide lines, and also covers large 
parts of clam flats. The plants grow close together. Their blades 
rise to a height of 2 or 3 feet, and their roots form a f eltwork beneath 
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the surface. As the conditions of the bottom change from year to 
year the growth graduall}^ spreads from one place to another. In 
this mass of vegetation clams are often found in numbers, even when 
the soil is almost pure sand and the currents are swift. The reason 
that they are able to establish themselves is that the growth of so many 
plants prevents any shifting of the bottom, and still does not interfere 
greatly with the food supply. 

On account of the long wire-like roots it is very difficult to dig these 
tracts, and in view of the sadly depleted condition of our beaches and 
flats the circumstance is a fortunate one, for there is preserved in 
these beds a supply of breeding individuals which, if proper methods 
are employed, may reestablish areas rendered barren by excessive dig- 
ding. 

Figure 1 shows a clam bed artificially constructed in an immense 
field of thatch by removing the vegetation. Many of the roots of the 
plants still remain, however, and hold the soil firmly. Figure 2 rep- 
resents a few feet of the surface of this bed, the numerous siphon 
holes indicating the great number of young supplied by parent clams 
living in the undisturbed thatch. 

In the eelgrass, which grows between the tide lines as well as below, 
clams may also sometimes be found, but they are not numerous. Like 
the thatch, the eelgrass prevents the erosion of the bottom, but also 
probably makes it impossible for the clams to obtain a large amount 
of food, and, moreover, such areas contain a large amount oi decaying 
vegetable matter. 

FOOD AND WATEK CURRENTS AS CONDITIONS OF CLAM GROWTH. 

The food of clams is chiefly diatoms. Many species of these micro- 
scopic plants are attached to solid bodies, but those used by the clam 
for food swim and float in the water. Their number is enormously 
great, and their distribution apparently as wide as the seas, for they 
occur not only in all the shallow coast waters, but in the depths of the 
ocean as well. They form the food of many marine animals, but prob- 
ably no forms are more completely dependent upon them than the 
group of mollusks to which the clam belongs. If one should follow 
a coast line, examining the water in every small bay and off every 
point, in every pool and eddy, and every swift stream, he would prob- 
ably find diatoms constantly more numerous in some localities than in 
others. The reasons for this may be that salts in solution, which the 
diatoms use for food, are in greater quantity in one place than in 
another, and the differences in temperature affect the rate of reproduc- 
tion, though this is usually a matter of some days. But whether or 
not clam food in a given volume of water is more abundant in one 
place than in another, some of it is present everywhere, so this condi- 
tion of clam growth may be regarded as a constant one. 
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It is true^ however, that up to a certain limit, the number of clams 
which may exist on any area depends on the amount of food which 
they are able to obtain. Mobius has said concerning* the food of the 
oyster, ^‘The quantity of nourishment varies in proportion to the 
amount of water which passes over the beds.” We will find that 
rapidity of current seems actually to have much to do with the num- 
ber of clams which may exist on a ^iven area. Besides this, evidence 
will be given to show that the increase in size of individuals depends 
upon the amount of food, that growth is much accelerated, and sexual 
maturity perhaps earlier attained where currents are swift. This of 
coursb is only possible where other conditions, such as the character 
of the bottom, are favorable. 

In connection with the question of food and growth on natural beds, 
a word may be said concerning the existence of the soft clam below 
the low-water mark. The clam is almost always dug from beds that 
are exposed at low tide. Twice a day there is a period, of some con- 
siderable duration in some localities, in which the creature is unable to 
obtain food. It would seem that individuals below the low- water line, 
which are continuall}^ immersed, might thus have an advantage which 
should result in their more rapid growth. It is stated by Dean, in his 
studj^ of the oyster in the South Carolina sounds, that ‘Hhe best feeding 
conditions are during the rising of the tide, which appears to carr}^ 
shoreward from the deeper water a number of pelagic forms. High 
tide contains the next highest percentage of oyster food. The poorest 
feeding conditions are shown at low water.” But some feeding by 
submerged clams along the shore would be possible at low tide, and 
Mead gives experimental evidence to show that clams continually sub- 
merged actually do grow faster than those which are exposed at 
low tide. 

In spite of the fact that food conditions are apparently favorable 
below the low-w^ater mark, it seems doubtful whether submerged beds 
are relatively numerous. That there are many' such beds along our 
coasts there is no question. They are present in the Essex River, in 
salt ponds east of Woods Hole, at West Falmouth, and one or two 
adjacent points on the shore of Buzzards Bay. Mead speaks of clams 
appearing in the market in February, 1900, which had been dug below 
low water in the Kickemuit River and at Wickford on Narragansett 
Bay. There are also beds at Salt Pond, Point Judith, and a large bed 
is known near Sag Harbor, Long Island. There are, no doubt, many 
more of these; but all these compared with beach beds may not bq nearly 
so great in extent. This is a conjecture, and entertained only because, 
at many points, beaches have been examined and dug below the ordinary 
low-tide mark, at the full-moon tides, and apparently very few clams 
were present. It appears from a somewhat superficial examination, 
that clams on the ordinary clam beach extend down from the usual 
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high-tide mark to the usual low-tide mark, very few being found 
below this region. More evidence is needed on this point. If this 
belief is well founded, there is some adverse condition which is more 
or less general and which is not now apparent. 

ORGANIC MATTER IN THE SOIL. 

There must be a comparatively small amount of decaying organic 
matter in the soil where clam growth is to be maintained. The reason 
is that carbon dioxid and humous acids formed by the decay of organ- 
isms have the effect of removing the lime from the shells of clams and 
lead to their death. 

THE EFFECT OF OVERCROWDING. 

It is usually easy to find between the tide marks on natural clam 
fiats certain areas which bear clams so thickly set that growth is 
extremely slow. Such beds may maintain themselves from year to 
year, but evidence will be given to show that their condition is preca- 
rious. If, for any reason, some individuals die, others may be affected 
and the contamination eventually leads to the destruction of all. Much 
depends upon the nature of the water currents. Where they are 
rapid the danger is least. Some areas, therefore, may bear many 
more individuals than others. 

THE SALINITY OF THE WATER. 

In describing the conditions which are necessary for the existence 
of clams on natural beds it may be well to note the fact that, within 
certain very wide limits, clams appear to do equally well in water 
which is very salt or nearly fresh. Not only is this true, but they 
may be transplanted from one locality to another where the salinity is 
very different without being affected adversely. 

ENEMIES. 

The enemies of the adult clam are few. At one point on the shore 
above Cape Cod, the gasti’opod Neverita was observed digging beneath 
the surface and devouring mature clams. That other animals attack 
them in their burrows has not been observed so far as I know. 

From what has been said it is perhaps clear that there is much vari- 
ation in the conditions existing on a clam flat, and that the necessary 
combination of circumstances to allow clams to grow and repi’oduce 
is positive and definite. These conditions restrict the distribution 
to certain more or less clearly defined areas. They are constantly 
changing also, and clam beds appear now in one place and then in 
another. There probably are many other factors in the problem of 
the clam’s environment which have not been observed. It mav not 
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be possible to discover them all even in an animal whose needs are 
so simple as the clam’s, but a similar study of the conditions upon 
which an animal’s life depends, if extended to other forms, would cer- 
tainly give valuable knowledge in many cases. 

CONDITIONS CONTROLLING THE DISTRIBUTION AND GROWTH 

OF THE YOUNG. 

The egg of Mya unites with the male cell in the water. After fer- 
tilization a ciliated embryo is produced. This minute creature swims, 
and probably often is carried great distances by tide currents. Its 
early history has not been studied. Even after developing the bivalve 
shell it probably swims for many days before losing its cilia and settling 
to the bottom. The swimming larvse may sometimes be taken in great 
numbers in a skimming net. 

The habits of the young of Mya^ from the time of settling to the 
bottom to the period when it finally digs into the soil to remain per- 
manently, have been described.^* The very small clam possesses a 
byssus thread. The byssus gland is probably developed at the time 
that the cilia are lost, for the creature needs this organ as soon as 
swimming ceases. The thread by which attachment is effected was 
seen in individuals that could not have been long upon the bottom. 
It is fixed to stones, aquatic plants, and other objects. 

For some time the clam is too small to force its way into the bottom, 
though it early and persistently makes the attempt. A form with a 
shell which has attained a length of 5 or 6 mm. is able to burrow into 
almost any bottom. From the first the byssus may be cast off at will, 
and a new one produced. After attaining a lodgment a new byssus is 
formed and attached to sand grains and pebbles. In this way the 
animal is more or less peiffectly anchored, and partially secured against 
dislodgment by waves or currents. It frequently leaves the burrow, 
wandering about by means of the greatly developed foot, and then 
repeats the process of burrowing. Finally it digs into the soil to 
remain permanently. 

It is evident that the conditions determining the existence of the 
clam during this early period are different from those which affect 
the adult. The distribution of the young on the bottom and the sub- 
sequent struggle to effect a permanent lodgment are in some places 
peculiar. It may be well to consider these factors of the life problem 
apart from those which control the existence of the adult. 

ENEMIES. 

Floating organisms, very numerous in kind and infinite in number, 
constitute the food of a vast host of marine animals. Among these 

a Observations on the life-bistory of the common clam. By James L. Kellogg’. U.S. Fisb Commis- 
sion Bulletin, 1900. 
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pelagic forms are not only protozoa and protopliyta, but also larvfe of 
higher animals. The swimming embryo of Myd has not been described 
as one of these, ]>ut mo>st likely it also is subject to destruction in 
this way. 

After becoming attached, and before it is possible to burrow, young 
clams are victims in great numbers to the rapacity of starfish. These 
pests begin their work of destruction while very young- The}^ appear 
in the early summer, at the time when the young clams are falling 
to the bottom and struggling to obtain a lodgment. Some regions 
are much more subject to their ravages than others. Clams are 
not produced in equal numbers every year. In one year there ma}^ 
be great numbers, in the next very few. The same probably is 
true of starfish. Whether the conditions which allow of a heavy ‘^set ” 
of clams also result in the production of many 3mung starfish is not 
known. It may be possible that this is not always so, and that in 
some seasons the young clams are comparatively free from the attack 
of their arch enemy. But some young starfish will always bo pres- 
ent, and a few are capable of an immense amount of mischief. There 
is no doubt that, in the long run, the struggle of the 3mung clams 
against this foe is a vei\y severe one. 

A few gastropod mollusks, such as the oyster drill, Urosalpimi*^ also 
pre3" upon 3mung clams. Certain areas have been noticed where over 
30 per cent of the small empty shells on the bottom have been drilled, 
but, although some small drilled shells are to be found wherever young 
clams are present, the losses from this source apparently are not often 
relativel3" great. Before the 3" oung clams are established in a burrow, 
other enemies, such as crabs and fishes, also prey upon them. The 
early life is a precarious one. 

DISTRIBUTION OF THE YOUNG. 

The swimming embiyos settle to the bottom between and below the 
tide-lines. ThG3^ are sown with a prodigal hand in shallow water and 
in deep, and onh" the very few fall upon “good ground” where they 
may have a chance to establish themselves. It is from these promis- 
cuously scattered individuals that natural beds make good their losses. 
In certain restricted localities very great segregations of the 3"oung 
take place from accidental peculiarities of the surroundings. Their 
struggle for existence and their fate is interesting and instructive in 
many ways, and one such bed, which was observed with some care, 
will be described. It should be clearly stated that these thickly 
crowded beds ai'e of ver3^ small extent as compared with natural beds 
of mature clams, and that they have no special significance, but are 
formed where conditions are peculiar, and usually disappear after a 
short existence. An attempt will be made to define the conditions 
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At West Falmouth, Mass., there is a small arm of the harbor 
which was found, in Jul}^, 1899, to contain vast numbers of small 
clams. No other locality along the shore seemed to possess many of 
them, although almost any clam beach at this time of the year showed 
a few individuals which had not long been settled there. They were 
found both above and below the low-water mark. Some very short 
strips just below low-water seemed to contain many small clams 
closely crowded; but though miles of the shore were followed, only two 
or three of these small patches were found. It is apparently only now 
and then that the conditions necessary for segregation are present. 
The beds at West Falmouth were extensive, and probably offered as 
perfect a field for the study of these segregations as could be found. 

In order to explain some of the 
more important conditions, a figure 
of the small bay has been drawn. It 
is not perfectl}^ accurate, but gives a 
fair idea of the ground. The bay is 
about 400 3"ards long. At its mouth 
it is about 40 and at its middle 
about 100 }^ards wide. The upper 
end of the bay widens considerably. 

It is probably nowhere more than 6 
or 8 feet in depth at low-tide. One 
stream of water besides the inlet 
enters the bay. This is near its 
upper end, and is about 2 feet wide, 
the outlet of a pond of brackish 
water. 

The heavy outline of the figure 
may represent the high-water mark, 
the dotted line mean low water. The f 

stipples show the regions where the 

heavy “set” of young clams occurred. The lower half of the bay, 
between these lines of clams, was choked by a close growth of eelgrass. 
The wide upper end was covered with a soft oozy mass of fine sediment. 

As shown by the stipples in the diagram, the small clams were dis- 
tributed in two long strips below the ordinary low-tide mark, and 
parallel with the shores. These strips were nearly 200 yards long, 
and between two and three yards wide. The clams extended nearly 
to the eelgrass. They were nowhere present in the broad part of the 
bay, farthest from its mouth, nor wei*e there any adult clams between 
the tide marks in this region. Adult clams were fairly abundant 
between tide lines opposite the young, near the opening to the bay. 

On examining the tide currents it was found that there were two 
comparatively swift streams, whether the tide was idsing or falling. 
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which ran parallel to the shores, over the area occupied b3^ the 
small clams. The current in the center of the ])ay was slow, on 
account of the great mass of eclgrass which tilled it, so that a large 
part of the water entering and leaving took this course near the 
shores. These streams seemed to be like that part of a river which 
has reached its base level, for apparently they neither deposited nor 
eroded. In the broad upper part of the bay the water was quiet and 
a large quantit}^ of fine silt was deposited, making it impossible for 
clams of any age to exist. 

It is probablj" generallj" true, as in this case, that small clams are 
found crowded in great numbers only where currents are compara- 
tively rapid. This has seemed to be the condition in other localities 
where they have been found. At the lower ends of these strips they 
were crowded most closely^, and the currents were most rapid here, 
though still not so swift as to disturb the bottom. Toward the upper 
ends of the strips clams became gradually less numerous, where, also, 
the velocity of the currents was diminished. 

It is important to notice that the small clams were not entirely con- 
fined to the beds below the low- water mark. * With a fine sieve it was 
possible to find them between tide lines. They were not numerous, 
however. It has been stated that the densel}^ packed beds below low- 
water mark appear in few localities. Yet from almost any clam bed 
between tide lines in the early summer a few of the young ma}^ be 
obtained. The number is insignificant as compared with that where 
young clams are segregated in a bed b}" themselves. It is probabl}^ 
these scattered young that make good the annual losses of a clam bed, 
and not the numbers of the crowded lower bed, even where it is 
present and in close proximity. 

Such a separation of young below low tide and adults between tide 
lines as shown at West Talmouth seems strange, and the further 
history of this lower bed is equally remarkable. 

We may attempt to explain the position of the young in the follow- 
ing way: For several weeks during the breeding season in 1889 
(May, June, and July), when this large ‘"set” occurred, the embryos 
undoubtedly swam in vast numbers in the water. It is probably safe 
to say that during such a season millions of embryos grow from the 
eggs of a single large female. These embryos swim, and it is possible 
that the course taken by them may be influenced by differences in the 
intensity of light, changes in the temperature of water or air, or 
differences in the specific gravity of the water. But their movements 
must be very largely determined hy tide currents, and it is not easy 
to imagine that these other conditions are the causes of this peculiar 
distribution, or that the}" have any important influence upon it. 

We will probably find our explanation in the action of a definite 
current of water which contains swimming embryos. Imagine a wide 
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stream entering the mouth of this ba3L It carries embryos which it 
has received from beds outside. At high water embryos are added, 
also, from beds of mature clams inside. The incoming stream is 
checked by the eelgrass in the center of the bay. Much of the water 
is deflected to the sides, and a much lai’ger quantit}^ of it passes over 
the bottom there than elsewhere. That is to say, very many more 
embr^ms are borne over this line parallel to the beach than anywhere 
else. When the tide runs out it takes the same course as on entering, 
and for the same reason. 

We may suppose that for several weeks embryos are continually 
dropping to the bottom, losing their cilia, and attaching themselves 
by the byssus. That this strip receives accessions of small clams for 
several weeks will be demonstrated. Evidently, then, man^^^ more 
would reach the bottom here than elsewhere. At the same time a few 
would fall upon the eelgrass or on the bottom on which it grows, and 
some would also find lodgment between the tide lines at the end of a 
flood and the beginning of an ebb tide. This may account for the 
distribution in this bay, and in similar cases observed there is also a 
swift, narrow current. 

In the summer of 1899 this set of small clams maintained itself for 
some little time, the reason being that sediment was not deposited 
over this area. No doubt great numbers of embryos carried into the 
wide upper part of the bay also settled to the bottom there. But 
they were unable to establish themselves and undoubtedly perished, 
because the slacking current deposited silt, and quickly smothered them. 
None were found along the shores of this part of the bay. This soft 
deposit was probably often agitated by unusual tides, or even by rains 
or strong winds. It is possible for the clams to live only where a 
current is running with a velocity great enough to prevent a deposit. 

These facts seem to be sufficient to account for the distribution and 
maintenance of young clams, but it may seem strange that similarly 
crowded areas were not found more often when a search was made for 
them near many other clam beds. But even when the currents were 
favorable, the embryos in the water, although deposited in the same 
manner, may have been so few in number as to escape observation. 

The conditions governing clam distribution are in some respects 
similar to those determining the set of oyster spat. The swimming 
young of the oyster fixes firmly to foreign objects. Its distribution 
is often perplexing. Sometimes, as in parts of Long Island Sound, 
the attachment takes place in deep water. On the ‘^coon” oyster 
banks of the South Carolina sounds, attachment rarely occurs below 
low-tide mark. In some regions the set is at one time high, at another 
time low. 

Several suggestions have been made in an attempt to explain these 
peculiarities of distribution. They include the influence of varying 
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densit}^ of the water, the softness of the bottom, the suspension of silt 
in deep water, and changes in the composition of the water of oyster 
beds. Dean^, who carefully studied the problem, concluded that the 
slime-covered bottom probably prevented fixation, and that silt sus- 
pended in the water made it impossible for the oyster to live, these 
being the chief factors of the distribution. 

The habits of the young oyster and of the young clam are very dif- 
ferent in many respects, but the segregation in both cases to definite 
and limited localities is probably from the same cause. Over any area 
a greater number settle to the bottom where currents are swift. At 
the same time, many sink on other parts of the bottom. Wherever 
silt is absent either may become established; in a silt deposit neither 
can live. The favorable localities may be near the shore or in deep 
water, as the case ma}^ be. In some places the presence of enemies 
must also be considered. 

We may conclude that on a clam beach or flat, embryos settle to the 
bottom both above and below the low- water mark. Fewer embryos 
lodge above the low tide line than just below it, because of the reces- 
sion of the water. Where definite currents are present we find the 
greater number of the young. Where currents keep the bottom clean 
but do not erode, clams are for a time able to establish themselves. 
In distributions like this one at West Falmouth it ma}^ be asked what 
is the relation between the two separated beds of clams. The answer 
may be given with some certainty that there is none. It seems prol)- 
able that the mature clams between tide lines are recruited only slightly, 
if at all, from the beds lower down, and that their number is added to 
by the small clams which, in the beginning, settled between the tide 
lines and were able to establish themselves. The multitude constitut- 
ing the lower bed seems ultimately to perish. 

The bed of young clams was first found at West Falmouth on July 
10, 1899, and during the remainder of the summer was examined often. 
On this date clams were very thickly set. Numbei'S of them were 
small, many being about 1 mm. long, while the maximum length was 
about 11 mm. The clams shown in figure 3 were selected from a large 
number to represent the minimum and maximum sizes of those on the 
bed, and also, as nearly as possible, the relative number of intermediate 
sizes. No doubt many smaller than those represented were lost through 
the meshes of the sieve. 

The ages of these clams can only be conjectured. The larger are 
probably from 5 to 7 weeks old; the smaller may have lived 1 or 2 
weeks. The breeding season in Buzzards Bay extends from the latter 
part of to the early part of August, reaching its height in late 
June and early July. Here and there vei*y small clams are found as 

a The Physical and Biological Characteristics of the Natural Oyster Grounds of South Carolina. 

' By BasMord Dean. Bulletin of the U. S. Fish Commission for 1890. 
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late as September, but after the first of August the number diminishes 
rapidly. 

Figure 4 represents clams taken in the same way on July 17. There 
still appear individuals as small as on the previous date, but they are 
less numerous. The larger ones had attained a length of about 13 mm. 

On July 27 another lot was taken and is represented in figure 5. At 
this time very small clams still seemed to be making their appearance, 
and there is an increase in the maximum size. 

On August 4 (fig. 6), clams but recently settled to the bottom were 
not numerous. The maximum length was about 18 mm. 

Figure 7 shows individuals taken on August 16. There were still 
found at this time a very few that had recently settled to the bottom. 
The maximum size was about 20 mm. 

When the beds in this bay were first found on J uly 10, there were 
already so many empty shells lying on the bottom that they formed a 
white line which could easily be traced for some distance by one 
standing on the high bank. of these, however, were of pre- 

vious generations. As time went on, moi'e and more empty shells 
appeared, until in August the surface of the bottom over the beds 
was covered with them. 

It appeared, then, that even well within the breeding season, when 
embiyos were still settling to the bottom in great numbers, the 
destruction of the beds had begun. On Julj’’ 10 numerous dead shells 
were found in the bottom as well as on its surface. Man}^ of these, 
too, were clearly not shells left from some previous season, for they 
were found with the organic matter of the body not yet decayed. 
The death of individuals spread rapidly, until, on August 16, a square 
foot sometimes 3delded no more than half a dozen live clams. 
September 1 practically^ all were dead. In the meantime on the beach 
above the mature clams were holding their own fairly wtII, but it is a 
significant fact that digging during the second week of August showed 
that many of them also had recently died. 

It is not easy to explain this complete destruction. During this 
same summer Mead was studying the same phenomenon at Wickford, 
K. I. He says: In one case a certain point of the shore was set in 
the middle of July as thickly as the clams could burrow, but by the 
month of August hardly a young clam could be found. They 
apparently washed out or were covered with shifting sand. In another 
locality, about 40 rods from the last, the set was also very thick. 
These clams continued to be abundant throughout the summer and 
autumn, and, though meanwhile they were somewhat thinned out, were 
yet very numerous on December 4. I think one important factor in 
their wholesale destruction lies in the fact that they set much thicker 
than they can grow, and a great many are crowded out.” 

It has been stated that a careful examination of the West B'almouth 
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beds gave no evidence of an erosion of the bottom. Even the light 
empty shells on its surface were not moved to any extent by the cur- 
rents, so that clams in these beds nowhere seemed to be washed out 
or covered with sand. There were places, it is true, where they were 
so closelj" crowded as nearly to touch each other, but over the greater 
part of the beds there was ample space for all. Yet everywhere the 
same destruction occurred. Mead’s explanation did not apply^ here. 

Almost everywhere among the empty shells on the surface living 
clams were found. Even when 20 mm. in length, a clam is ordinaril}" 
able to cover itself in the course of a few minutes, and smaller ones 
are more active than the larger. Small clams have been described in 
a previous paper as being restless and as having the habit of coming 
out of their burrows, wandering for short distances, and again digging 
into the sand. Yet these individuals among the empty shells usually 
seem to be inert. 

The following explanation is offei’ed for the destruction on these 
beds. The small clams are constantly coming to the surface of the 
bottom. When exposed they are subject to the attack of starfish, 
crabs, and fishes, and though these enemies were very scarce here, 
some clams may have been destroyed by’' them. Because so many 
of those hung among the empty^ shells could not be revived on being 
removed to what appeared to be more favorable localities, but re- 
mained motionless until they died, we may^ suppose them to have been 
greatly exhausted from lack of food. The wandering habit of the 
small clam will account for the appearance of so many dead shells on 
the surface where there is no crowding or washing out. It was stated 
that a veiy large number died in the burrows also. If lack of food 
is the explanation for the beginning of the destruction, however, there 
must have been a time, after the death of a certain proportion of the 
whole number, when food in the water was sufficient for the remainder. 
As these grew and each demanded more nourishment, others would 
die, until a new equilibrium was established. Instead, almost com- 
plete annihilation occurred. 

Another factor may have entered into the problem. The contami- 
nation of the water, by^ the bodies of so many^ dead, finally^ may have 
caused the death of all. This is suggested because on several arti- 
ficial beds in which the clams were closely crowded the destruction of 
all seemed to occur from this cause. 

The assumption that lack of food and the spread of infection from 
dead clams were the causes of the extermination seems to be confirmed 
by the fact that death apparently occurred first whei*e clams were most 
crowded, and spread from those points. By September 1 almost every 
clam was dead at the lower ends of the beds, nearest the mouth of the 
bay, where they had been most closely set, while at the upper ends, 
where they were scattered, several still survived. 
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It is not clear why, in this case, the mature clams on the beach above 
the low tide line escaped, though the water flowing over them possiblj’' 
may have contained sufficient food for so small a number, and the con- 
taminated water would remain largely in the rapid stream over the 
lower bed, both on the ebb and flood tide. A number were found- 
dead, and the beaches were dug very little by clammers, who might 
have injured many so as subsequent!}’' to have caused their death, 
V ery like!}’' other factors not observed entered into the extermination 
of the small clams. 

VARIATION OF THE SET OF DIFFERENT YEARS. 

Much attention has been given to the production of oyster seed. In 
Europe and in the United States it has been found that the produc- 
tiveness varied greatly in difterent seasons. There is nothing regular 
about it. Favorable and unfavorable seasons may alternate for a time, 
or there may be a succession of productive or unproductive years. 
Mobius^^ says: ‘^In 1860 there were many young broods upon the 
beds near the island of Re and near Rocher dklire and but few broods 
at Arcachon; 1861 was a good brood year for all three places; 1862, 
bad for the island of Re and good for both of the others, and in 1865 
there were very many young in the bay of Arcachon and but few near 
Rocher d’Aire and the island of Re. The causes of these variations 
are thus local in their action, but what they are is not full}" known, 
beyond the fact that a definite density of the %vater is mosi: favora])h' 
for egg laying in the European oyster. 

There has been no accurate study of the spawning of the clam. The 
variation in the size of the set is, however, much like that of the oys- 
ter. While the young in 1899 appeared in great numbers along the 
shores of Buzzards and Narragansett bays, in 1900 they were very 
scarce in both localities. At Duxbury and Essex the set was said to 
be favorable in 1900. These places are north of Cape Cod, where the 
biological conditions are very different from those on the south side. 
The conditions seem to be local. 

The variation of the set may be due to the fact that few or many 
ova are produced at diJierent times, or it is possible that eggs are 
always abundant, and that at times some unknown condition prevents 
the swimming embryos from establishing themselves on the bottom. 
It is not yet possible to say what effect the degree of salinity of the 
water has upon the production of the sexual elements of the clam, or 
upon the development of the embryo. It is proliably little, because, 
unlike the oyster, the welfare of the adult clam is not determined by 
a limited and definite density. 


a Die Auster und die Austerwirthschaft. Karl Mobius. XJ S. Fish Commission Report for 1880. 

F. C. 1903 14 
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RATE OF GROWTH OF THE YOUNG. 

When figure 3 is compared with figure 7 it is seen that the increase 
4n five weeks is considerable. The maximum length on July 10 was 
11 mm., on Aug-ust 16, 20 mm. It must be remembered that during 
this period the number on the beds was enormously great. In one 
region, where clams seemed to be most crowded, a count showed an 
average of 1,100 to the square foot on July 10. With so great a 
number the food suppl}" must have been inadequate. Growth probably 
would have l)een much more rapid if food had been more plentiful. 

Several thousand clams were removed from these beds on July 27 
and planted below low-water mark at Woods Hole at a point where 
conditions seemed to be favorable. They were placed in a swift cur- 
rent where no other clams were present. For some reason the great 
majority soon perished. Mead showed that clams planted in a box of 
sand sc-ispended in the water from a houseboat grew faster than those 
which were crowded on the beach. 

CONDITIONS DETERMINING EXISTENCE, AND THE RAPIDITY OF 
GROWTH ON ARTIFICIAL BEDS. 

It has been shown that there are certain definite conditions which 
are necessary for growth on natural beaches and fiats, and that when 
these conditions are not present clams can not live. It has also been 
stated that the distribution of the young on the bottom depends upon 
peculiar conditions of the environment. We may nowconsider a series 
of experiments designed to test these observations. They will show 
also that the artificial rearing of clams nia}^ be accomplished with little 
labor and at small expense. Oyster culture in the United States, 
though much more simple in its methods than in Europe, is many 
times as diflBcult and expensive' as clam culture would be, and in the 
present depleted condition of our shores clams are sometimes worth 
nearly as much per bushel as oysters. 

From the foregoing description of the small clams, it is evident that a 
study of such cases will not demonstrate the possibilities of clam 
growth. The conditions of growth are most unfavorable on beds so 
greatly crowded. Early in the summer of 1899 a number of artificial 
beds were prepared, and during the summer many thousands of clams 
were planted upon them. Beds were placed in various localities where 
the surroundings were diffei^ent, and each was left undisturbed for 
a year. 

The main objects of the experiment were to determine the rate of 
growth under as many difl[erent conditions as possible — in slow as 
compared with rapid currents; in closely crowded and thinly planted 
beds; the relative amount of growth of small and large clams; growth 
after exposure for different periods; growth after a transfer from 
brackish to salt water, etc. 



LOBSTER AND CLAM INVESTIGATIONS. 211 

Any facts bearing on the length and vaxiation of the time required 
for reaching the period of sexual maturity in animals should he of 
scientific interest. The conditions determining the length of this 
period are known in few animals, and speculations like those, for 
example, on the meaning of the duration of their life can not safely be 
indulged in without many more facts of this nature. It certainl}^ seems 
to be true in this case, as in that of the accelerated growth and matu- 
rity of oysters in French claires, and of the jmung starfish studied by 
Mead that the amount of food determines whether the period shall be 
long or short. The question of the growth of clams has a severely 
practical side also. In any attempt to rear them for commercial pur- 
poses, rapidit}^ of growth is the most important thing to be considered. 
On it depends, to a large extent, the practicability of culture methods. 

Many years ago. when the oyster supply began to decline in Chesa- 
peake Bay, and an increasing demand caused prices to rise, the life 
history and habits of the form were studied and various methods of 
artificial culture devised. These have been practiced for some time 
with great success on the north Atlantic coast. It is found that, under 
favorable conditions, a marketable size is reached after a growth of 
three or four years. In Europe this period is sometimes shortened to 
a considerable extent by improving the food supply. Great profits 
are realized, even when that length of time is consumed in awaiting 
the harvest. 

The period of growth in the soft clam is much shorter than this. 
A growth of two years, under fair conditions, should produce a clam 
of marketable size, and culture methods are very much simpler and 
cheaper. 

THE DECREASE IN THE SUPPLY. 

For nearly a quarter of a century the clam supply of the north 
Atlantic coast has been steadilj^ declining. During the last five years 
it has fallen off very rapidly, and in many places the industry is nearly 
desti'oj^ed. 

In the report of the U. S. Fish Commission for 1894, statistics are 
given showing the production of clams in New England from 1880 to 
1892. These tables are valuable, because they indicate a great decrease 
in the market sales, and in a case like this it is impossible to obtain sta- 
tistical evidence of the condition of the beds in any other way. Yet 
statistics are not always conclusive. In this case, for example, the tables 
for the State of Maine show an increase in the production from 1880 
to 1887, in the former year 318,388 bushels being marketed, and in 
the latter year 608,780 bushels. From that time until 1892 they indi- 
cate a stead}^ decrease to 416,806 bushels. But there was not so great 


a Twenty-ninth Annual Report of the Commissioners of Inland Fisheries of Rhode Island. 1899. 
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a decrease in the actual supply on the beds, for since that time sales 
have inci’easecl, until in 1898 Maine marketed 1,109,936 bushels. 

This is mentioned to show that, while a tal)lc of market sales usually 
may indicate the condition of the beds, there may be some cases in 
which it will not. An examination of the beds themselves, however, 
can give onlj^ an approximate and incomplete estimate of their condi- 
tion. Where this has been done the indications are that, with the 
exception of the state of Maine, these tables gave a correct estimate 
of the conditions of clam beds in the New England States at the time 
of their compilation, and that the decrease has been more rapid since 
that time. Long Island, too, is fast repeating the experience of New 
England. Even in Maine, the beds now seem to be suffering from 
excessive digging, and the State, in 1899, passed a law prohibiting the 
.sale of clams in any form from June 1 to September 15 of each 3^ear. 
F!*om a practical standpoint, then, there is great need that the condi- 
tions of growth be determined b}^ experiment. 

EXPERIMENTS. 

METHODS EMPLOYED. 

The beds for the experiment were laid out at Woods Hole. The 
localitj^ was not the most favora])le that might have been selected, for 
the beaches are narrow and almost everywhere ston}^ making digging 
difficult, and the rise and fall of the tide is not great. These condi- 
tions made planting and the removal of clams very difficult also, and 
clams for planting were not easily to be obtained in the viednity. The 
locality was chosen because certain short strips of beach are controlled 
])y the U. S. Fish Commission, and upon them trespassing could 
be prevented. Because conditions of growth were unfavorable, how- 
ever, it is certain that the results obtained here could be realized 
almost anj^^where where clams will grow at all. 

Clams to be planted were collected from man}" parts of Buzzards 
Bay and Vine^uard Sound. Some were dug at A¥est Falmouth, others 
at Mattapoisett and' Hadley Harbor, while a great many \vere taken 
from the brackish waters of Long Pond, east of Falmouth Heights. 

The plan was to prepare beds b}" digging clams already in the 
ground, and to plant small clams which should be left for a \^ear before 
being removed. The length of these clams was determined by a meas- 
urement of every individual.’ They wore measured in eighths of an 
inch. Those of a size were collected and planted together. 

It was necessary that there* should he some means of determining 
positively, when finally removed, ' ho exact position of clams whose 
size had been determined at the time of planting. A method which 
this was most successfully accomplished was devised by Dr. H. C. 
Bumpus. On a selected area, four posts were driven inclosing a space 
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10 feet square. A light, portable frame of the same dimensions was 
constructed and divided into square feet by means of small ropes. At 
the time of planting, this frame was placed upon a bed, just fitting 
between the stakes, and clams were placed in any of the small squares, 
a I'ecord of size and number being made in the corresponding* square 
of a diagram in a notebook. When clams were removed the frame 
was again placed in its original position. 

It should be said that clams of the size of those planted do not remove 
themselves from their burrows, ])ut remain where they are placed. It 
has been stated that small individuals wander, but the habit seems to 
be abandoned before thej^ are an inch long. 

As already explained, clams were measured in length before plant- 
ing and again after a year of growth, to determine the increase. A 
statement of the increase in length gives no adequate idea of the actual 
increase in size, however. This increase in volume was determined 
by displacement in water. A clam 1 inch in length diplaces approx- 
imatel}^ 2.25 cc. of w^ater. One 2 inches long displaces about 11 cc., 
or nearly five times as much. An individual measuring 3 inches dis- 
places about 43 cc., or is about nineteen times as large. In measuring 
displacements, results vary in different cases. Some individuals are 
thick and wide, others narrow in proportion to the length of the shell. 
When being measured some are more contracted than others. Thus 
a comparatively large number was measured in order to determine the 
average displacement in each set, and the results obtained are accurate 
enough for the purpose. 

In order to be certain of the position of individuals in the beds, a 
sharp-pointed stake was driven into the ground to a depth of several 
inches, and on its withdrawal a clam was thrust siphon end uppermost 
into the hole. Working in this manner, it was possible to place them 
with some rapidit3L Upon a hard, gravelly beach, four men at one 
time planted 3,000 in two hours. In a soft beach twice that number 
might have been planted in the same time. There seems to be no 
reason to doubt that clams finally removed from any square were the 
ones originally placed there. The beds were probabl}^ not molested 
by clam diggers. There was some apprehension lest, during the 
winter, ice should destroy the stakes marking the corners of the beds. 
Fortunately not a stake was removed or broken. 

. Clams all of the same length when planted will of course vary some- 
what in size after a year’s growth. When these were dug, they were 
again measured and arranged in a series of different sizes, the number 
in each set being counted. The arithmetical mean of the series was 
then determined. The volume of the mean of the series was compared 
with the volume of the clams when planted, and the percentage of 
increase in volume calculated. For example, in a certain bed planted 
on July 13, 1899, the clams were 1| inches long. They were removed 
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on July 4, 1900. The mean of this series, expressed in eighths of an 
inch, was 20.052, or nearly 2 1 inches. The volume of a clam If inches 
long is 4. 5 cc. That of an individual 2f inches in length is 32 cc. Hence 
the increase in volume is about 688 per cent. 


RESULTS OF THE EXPERIMENTS. 

It should be remembered that on many of the beds, especially upon 
several which were placed near the upper end of the small harbor at 
Woods Hole, conditions of growth wei^e not favorable. About the 
middle of July the pebbles and stones on the surface were coated with 
a dense growth of the seaweed EnteromoTjjha, Diatoms, which form 
the food of clams, are to be found in great numbers among the threads 
of this alga, but the mat was so dense that it must have interfered 
seriously with the process of obtaining food from the currents. Great 
masses of dead eel grass, which was barely floated at high tide, also 
remained upon the beds for days at a time during the summer, and 
must have interfered greatly with the food-bearing chrrents. 

Increase ‘with jmicticalJy ‘7io emn^ent , — Many thousand clams were 
placed in the beds at the head of the harbor. These, for the reasons 
mentioned, yielded the smallest proportionate increase, and may be 
considered first. The following table illustrates the amount of growth 
of several sizes on the poorer beds: 


If inches 
inches 
inches 
inches 
inches 
2 inches. 


Size when planted. 


Approxi- 
mate per- 
ceutij^^e of 
inofeaso 
in 1 year. 


Size when planted. 


Approxi- 
mate per- 
centage of 
increase 
in 1 year. 


Per cent. 
556 
422 
347 
284 
210 
190 


2| inches 
2| inches 
21 inches 
2j inches 
21 inches 


Per cent. 
139 
109 
78 
38 
28 


Figure 8 presents to the eye the increase of volume in the set If 
inches long. The jar to the left holds 75 individuals of that length,, 
while the other contains an equal number the size of the mean after 
growth — 2| inches. The increase in volume is 347 per cent. 

In making these estimates of growth there is in each case a slight 
inaccuracy, but it is apparent that in comparing relatively small 
series, or even large series, to show the increase, absolute precision 
in all the details of the calculation would be no more to the purpose 
than are these figures. For if a similar experiment were carried on 
with equally exact detail in a i-egion where conditions of food, time 
of exposure, etc., were slightly different, the results would vary fi'om 
those obtained in the first ease, and we can not determine the mryincj 
possibilities of different conditions or surroundings with any knowledge 
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which we now possess. Here we simply describe the conditions so far 
as we know them and show the approximate increase, and the number 
of clams planted (8,500 in the 17 beds) is great enough to make our 
X’esult reliable. 

The errors are slight. They arise in two or three ways, and tend to 
balance each other. (1) The unit of the scale of measurement was an 
eighth of an inch. If a clam being measured for planting was slightly 
less than 1-y- inches in length, it was placed in the 1-inch group. This 
method was also followed in measuring clams aftergrowth. (2) When 
the mean of a series after growth was determined, a decimal above 0.5 
was expressed by the next highest, and when below 0.5 by the next 
lowest unit in the scale. Thus if the mean size in a given series were 
20.6 eighths, it would be called 2J, if 20.4, 2| inches. 

The decrease of the percentage of growth shown in the table, from 
the smaller to the larger individuals, is not perfectly regular. This 
may have been because the number in some series was much greater 
than in others, and also because the conditions on one bed were not 
exactly like those on another. Some beds were each day longer 
exposed than others, and there may have been other differences in the 
surroundings. 

Amount of variation in a single series , — The variation in length of 
the individuals of a single series was considerable. For example, in 
a series of 140 clams, which Tvere 2^ inches long when planted, the 
series when dug included clams from 2| to 3f inches in lengdh. A few 
seemed to have grown very little. It is possible that some may have 
been overlooked in preparing the beds for planting, and that these 
clams were not those planted, but small forms alreadj^ present and not 
removed. From the pebbly nature of the surface it was not easy to 
detect all the siphon holes. On account of the difficult}^ in removing 
all small clams in preparing the beds, these afterwards appearing in 
the series, probabl}" the calculated percentage of growth is less than 
it would have been if the beach when planted had been perfectly clear 
of clams. On the other hand it was comparatively easy to note the 
presence of large clams, and probably few of them were left. 

In one bed in another locality the ground was most cax’efull}^ dug 
and examined for small clams. Practically all must have been 
removed. The clams planted here were all exactl}^ 1 inch long*, but 
at the end of a year the length varied from 2-j| to 2i inches. 

CrTowtli in a slow current , — Over the beds first described there was 
practically no current, but onl}^ a rise and fall of the tide. The fol- 
lowing table, prepared as was the first, shows the approximate increase 
on several beds placed on a beach near the entrance to the hai^bor, 
where the curi'ent was more marked than at its head. The current 
here, however, was not at all sti’ong, and was discerned only by the 
bending of the eel-grass below the beds. On the best clam bottoms in 
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other regions it is many times as great, 3^et the differencc-between these 
two localities was great enough to make a decided difference in the 
rate of growth. 

About 5,000 clams were planted here, but unfortunately^ for our 
comparison with the other beds, most of them were of smaller size than 
in that region. A very lai’ge number, however, were inches long 
when planted, and many of this size ^vere placed in the beds already 
described. In the first case the approximate in(*roase in clams of this 
size was 556 per cent, in this region 711 per cent. 


Size when planted. 

Ariproxi- 
niate per- 
centage of 
increase in 

1 year. 

Size when planted. 

Approxi- 
mate per- 
centage of 
increase in 

1 year. 

1 nicheia 

1 Ptr cent 

1 

1 802 

inches 

Ter cent. 
768 

U inches 

1^ inches 

711 




We find, as would be expected, that the percentage of growth is 
greater in the smallest clams planted. In the first table, clams If 
inches long when planted, increased 566 per cent in the year, while 
those 2f inches in length increased 28 per cent in the same time. This 
is illustrated in figures 0 and 10. In each figure the upper clam is 
of the size planted, the lower the size of the mean after a year’s 
growth. The clams in figure 9 were planted in a more favorable 
locality than in the other case, but the result would have been much 
the same if both had grown on the same bed. Under the most favor- 
able circumstances a growth of several years must be necessary to 
produce a 6-inch clam — and individuals of that length are sometimes 
found: 

A point of practical significance in this connection is that clams from 
1 to 1.5 inches in length, which are much too small for sale, may, in 
the course of a year, when not too greatly crowded, reach a fair 
marketable size. Now on most clam beaches and flats areas are to be 
found on which these small clams are so closely crowded that growth 
is hardl}^ possible. Sometimes these areas are suddenly depopulated, 
and sometimes they exist fox years with little increase in the average 
size. If these clams were dug and properly spaced, the increase would 
certainly be very great. There would usually, of course, be no object 
in planting clams much more than 2 inches long. 

The spacing of clams , — Another fact must be noticed in connection 
with the increase shown in these tables. All these clams were planted 
close together for this region. Five were placed on every square foot. 
The beds, also, and there were 17 of them, were all placed as closely 
as possible. Without doubt if the clams had been more widely spaced 
growth would have been still more rapid. A good clam ground would 
probably support several times as many’' as this. 
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It is evident that no general rule can be given for the spacing of 
clams. Where food-bearing currents arc rapid clams maj" be closely 
placed, and where they are slow the spacing must be greater. Onl}^ 
experiment will determine the optimum space for a given area. 

The proper number of clams to be planted on an}' area can not be 
Gxpi'essed in bulk measurement. In an early note on the Essex experi- 
ment in clam culture^, it was stated that clammers estimated that 500 
bushels of small clams would be necessary for planting 1 acre. Sup- 
pose that clams to be planted varied from 1 to 2 inches in length, and 
that all were to be left until of marketable size. If planted in the 
same locality they would require an equal spacing. But assuming 
that 1 bushel contains 4,000 clams 1 inch long, it would require nearly 
7 bushels to hold 4,000 clams 2 inches long, and the single bushel of 
the first should be spread over as great an area as the 7 bushels of the 
larger size. Even if beds were of the same character in all places the 
proper number to be planted could not be expressed in bulk measure- 
ment. 

There remains to be described the growth on a special bed with 
which extraordinary pains were taken. This bed was selected at a 
point slightly below those the increase of which has been described in 
the second table. The current was here more rapid, and the clams 
were each day immersed for a somewhat longer time. The bed was 
all very carefully dug, that it should bear no clams not measured and 
planted. In it were placed several hundred clams exactly 1 inch long. 
They were in good condition when planted on August 17, 1899. To 
protect the bed a wire netting was fiimly fastened over it, being 
attached to iron posts and held down in various places by long wire 
staples. The bed certainly was not touched for a year. 

On August 16, 1900, the clams were removed. Their length varied 
from 24 to 24 inches. The arithmetical mean of the series was 18.969 
eighths, or almost 2t inches. Comparing the volumes of clams of 1 
inch and 2f inches it was found that the latter was 14.37 times as large 
as the former, or that there had been an increase of 1,337 per cent in 
volume. This amount of increase is represented in figure 9, and was 
the greatest obtained on any of the beds. 

On the beach above, where the current was not so rapid and the 
time of exposure greater, clams of the same length increased in volume 
but 1,050 per cent. It appears, then, that rapidity of growth depends 
directly upon the amount of food, the food supply depending upon the 
velocity of the current. 

This growth took place upon a beach and not upon a flat where cur- 
rents have full sweep. A feeble current ran parallel to the beach, but 
the bed itself was partially surrounded by eelgrass. The food supply 
here must have been poorer than upon many clam flats, and it should 
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not be difficult to obtain even a more rapid growth in the most 
favorable localitie>s. 

Cbmjxirdtl re yroioth on high and loio Ijemh , — Several thousand clams 
were planted in rows extending from the high-tide mark to a position 
some distance below ordinary low water, in order to determine, if 
possible, the relative effects of long-continued submergence and fre- 
quent exposure. Unfortunately the attempt failed, because, in igno- 
rance of the number which a given area would support on these 
beaches, the clams were placed so close together that they all died. 
That fact itself is one of the most important demonstrated by these 
experiments, and will be mentioned later. 

Among the IT beds at the head of the harbor were several which 
were exposed only at full-moon tide. It is a curious fact, for which 
there is no apparent ex^Dlanation, that in almost all of these the greater 
number of clams died. They were not more thickly planted than on 
higher beds, though their average size was slightly larger. On the 
other hand, as already stated, a very rapid growth was obtained in 
another localit}^ on a bed placed near the ordinary low- water mark, 
the lower part of it usually being submerged. 

Death f rom orercrotodlng . — This may be due, as in the case of the 
small clams, to two things — the lack of sufficient food and the con- 
tamination of the water by the decaying bodies of dead clams. When 
a clam dies others near it seem to be affected. When several die the 
infection seems to spread rapidl}", so that the death of a few ma}^ lead 
to the sudden destruction of many or all in the vicinit}^ To illustrate 
this, two beds were planted thicklj^ (9 to a square foot) with clams If' 
inches long. Among these were a few individuals which were nearly 
dead from exposure. Their bodies probabl}^ quickly disintegrated. 
The majority in each bed were apparently in the best condition. 

One of these beds was in comparatively quiet water; the other where 
currents were constantly running back and forth over it. A ^’^ear after 
planting, the first bed contained no living clams. The shells of the dead 
-were easily found, though in some cases nearly disintegrated. When 
measured they were found to be, without exception, the size of those 
planted. This indicates that the few injured clams died at once after 
planting and that the contamination spread rapidl}^, all being destroyed 
before any had grown. 

The other bed, in the more rapid current, contained a few living 
clams. A great number of empty shells was found, but these were 
not all of one size, as in the first case. They exhibited a gradation 
from the size of the living forms, which were the largest, to shells of 
the planted clams. The condition of this bed probably is to be 
explained by the supposition that the early death of a few injured 
forms did not immediately affect all the others, this being prevented 
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by the mpidity with which the currents carried away decaying matter. 
Growth may have continued until, from the ejffects of crowding, oth- 
ers died, and this process finally left only the few. 

Two other beds may be cited as illustrations of this point. They 
were placed on the same beach where the most rapid growth was 
obtained. Each contained 150 square feet and extended from near 
high water below ordinaiy low water. In the first, 1,900 clams were 
planted, varying from 1 to li inches. In the second were placed 1,200 
clams of the vsame sizes. All seemed to be in perfect condition. 

In a year’s time almost all were dead on both beds. An examination 
revealed shells of all sizes up to about 2.5 inches. The few living 
clams were nearly 3 inches long. The great majority of the empty 
shells were very little larger than those planted, so that death must 
have oveilaken them soon after being put in the ground. Death from 
lack of food or from injury may have occurred in a few individuals. 
The decaying bodies of these may in turn have caused the death of 
others, and this must have come about quickly. 

Which is more important in accounting* for this destruction, lack of 
food or contamination of the water, it is difficult to sa}". Scarcity of 
food alone may account for it up to a certain point, as explained in 
connection with the death of small clams on natural beds; but finally 
there should have been a certain percentage remaining for which food 
in the water was sufficient. Nearly all died, however, and it is not 
easy to see why they should, unless it may have been from this infec- 
tion of the water by the bodies of dead clams. At all events there are 
several cases to show that too great crowding is likely to lead to the 
loss of all clams planted together. Where currents are rapid more 
clams may live than where they are slow, and the capacity of any 
beach or flat must be determined by experiment. 

THE CHARACTER OF THE BOTTOM INFLUENCING GROWTH. 

Natural beds are found, on muddy, sandy, or rocky beaches. 
Whether soft or hard, the bottom merely offers protection from ene- 
mies. Buried under several inches, the clam reaches to the surface 
with its siphons. Through them one current of water bearing micro- 
scopic food is led down to the body within the shell and another passes 
out bearing waste matter. 

It may be assumed that the abundance of food in the water is the 
only important feature of the surroundings, but, in some ways, the 
character of the soil may also be important. Two beds were marked 
in a soft bottom which contained much decaying vegetable matter. 
Other conditions seemed to be much as in the neighboring beds. The 
surface of this peaty mass did not shift. Water currents, food, and 
exposure by tides were certainly not very different on other produc- 
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tive beds 50 j^ards awa}’ on the same beach. But of 1,500 clams 
planted in perfect condition, appareutlj", onlj^ 3 remained alive. It was 
found, too, that thej" had not all died at once from the contamination 
of the water hy dead clams, for many shells were found larger than 
the size planted. Most of the shells fell to pieces at a touch, being 
disintegrated by the humus acids and carbon dioxid formed in the 
decay of vegetable matter. In this case the shells may have been 
destroyed by the acids faster than they could be built up hy the 
animal, thus leading to the death of the clam. In several other beds 
where decaying matter was present in the soil, a partial disintegration 
of the shells of living clams was very noticeable. 

On clam shores, patches or even extensive tracts containing a large 
amount of organic matter may usually be found. At one time these 
areas may have produced clams. Many times the changes which ))ring 
about the adverse conditions have been observed. The great Novem- 
ber gale of 1898 converted a large clam bank on the Duxbuiy (Mass.) 
flats into a barren waste by throwing upon it great masses of eelgrass 
and then covering it with a thin layer of sand. Sometimes beds upon 
which eelgrass grows are covered with sand and the plants die and 
contaminate the soil. When such changes occur, clams that may be 
present are smothered, and subsequently it is impossible for others to 
establish themselves permanently. It may be that these beds event- 
ually become purified and bear clams, but we have no evidence that 
this is so. If there is a recovery, it is probably very slow, for instances 
are known of beds which have remained barren for many years after 
being overwhelmed in this manner by storms. 

The amount of lime in the soil has much to do with the character 
of the shell. “Paper shell ” clams are found in beaches of pure sand. 
Where lime rock is exposed shells become thick and heav}". Lime in 
the soil also neutralizes humous acids formed by decaying matter. 

Without mentioning other cases which have been noticed, it seems 
probable that the character of the soil itself should be considered 
carefully in any attempt at clam culture. 

THE EFFECT OF EXPOSURE. 

In one experiment nearly 20,000 clams were dug, measured, and 
planted. Before they were put into the beds, it often was necessary" 
to allow them to lie exposed in the heat of July from one to two days. 
This treatment killed many, and others were so affected that, upon 
being handled, they contracted their siphons and closed their shells 
with much indifference. None were planted, however, which were not 
able to conti’act completely. In cooler weather, they undoubtedly 
would have remained in good condition for a much longer time, but 
it was plainly shown that an exposure of 48 hours to the summer heat 
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was enough to injure them to such an extent that death quickly fol- 
lowed after planting. Exposure under these conditions for 36 hours 
led to the death of manj^, but those which had been out of water for a 
da}^, even when exposed directly to the sun for some time, as a rule 
seemed to be injured very little. 

For example, of a large number dug on one low-tide, several were 
planted 21 hours later, and many survived. The remainder of the 
same lot was planted under similar conditions after 18 hours of expo- 
sure, and almost all died. Their shells showed that they perished 
before an}’' growth had taken place. None were crowded in planting, 
and the tide currents were more rapid than on the majority of the 
beds. In this case the destruction probably should be ascribed not to 
the contamination of soil and water by the decaying bodies of a few, 
but rather to the fact that all had been too long exposed before planting. 

Several similar cases were noticed, and it seems safe to conclude 
that during the hot summer months clams for planting can not be 
exposed safely longer than a day. In culture work this would not 
often be necessary. 

TRANSFER OF CLAMS FROM FRESH TO SALT WATER. 

Clams frequently are found in localities where the water is nearly 
fresh. In such regions diatoms are usually abundant, and clams flour- 
ish. Near Falmouth Heights a large, nearly fresh pond supports many 
clams, and several thousand of these were transplanted directly to the 
very salt water at Woods Hole. When not too long exposed in the 
transfer, they seemed to be entirely unaffected by the change, and 
grew exactly as well as others planted near them which had been taken 
from the salt water of Buzzards Bay. Though an attempt was made 
to transfer clams from salt water to this fresh-water pond, the time 
w^as too short to prepare a bed properly by removing clams already 
present in it, and the results are not to be depended upon. The 
ti'ansfer from salt to fresh water probably could be made as well, 
however, and this possibility of ready transfer is a point of importance, 
for small clams often may be abundant in waters of one density near 
favorable planting grounds of another. 

In many, if not in the majority, of marine animals a more or less 
definite amount of salt in the water is necessaiy for their existence. 
Even in the case of 03 ’'sters, which are near relatives of the clam, a 
slight variation in density determines whether they may live or 
not. While it is true that the life of individuals may not suddenly be 
ended when they are placed in water more or less salt than the nor- 
mal amount, it is also true that reproduction is interfered with, or 
even entirely prevented b}^ the slightest changes. The American 
oyster differs from the European species in its requirements and per- 
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haps is not affected by such slight changes. In the case of the latter, 
Dean^ says, ‘^Tlie degree of density of the water is one of the most 
important factors influencing spawning,” and states that a few thou- 
sandths of a degree (e. g., 0.002) makes a decided difference. It is of 
great interest, and of great importance, from an economic point of 
view, that one of the chief difficulties with which the oyster has to 
contend in perpetuating itself does not affect the soft clam. A good 
‘‘set” seems to occur as readily in brackish as in salt water. There 
seems to be no definite optimum density controlling either the produc- 
tion or the establishment of the young. 

SUMMARY. 

Conditions of natuml groioth on heaches and flats: 

The soil must be tenacious. On a shifting surface sand grains may 
pack into the burrow on the withdrawal of the siphons, preventing 
su])sequent extension to the water, and leading to the death of the 
clam. The more rapid the curi'ent the more tenacious must be the 
surface to prevent erosion. 

Surfaces of clam beds are tenacious from several causes. 

(</) Sand is mixed with cementing substances like fine silt or clay. 
(/>) There is frequently a growth of an alga on the surface which pre- 
vents any erosion, even in swift currents, (c) Clam beaches are some- 
times stony or gravelly, and hence are not shifted, [d) On extensive 
fiats thatch vegetation prevents a shifting of the surface, and clams 
frequently are found in great numbers among the plants, (e) Eel 
grass, between tide lines, in the same iva}^, unless growing where the 
soil contains much organic matter, sometimes prevents erosion and 
allows clams to establish themselves. 

The food of clams consists of diatoms. They are everywhere pres- 
ent, and this condition may be regarded as constant. The amount of 
food varies in proportion to the rapidity of currents. In large meas- 
ure the rapidity of the current determines the number of clams that 
may exist on a given area. 

Organic matter in the soil sometimes prevents the existence of 
clams. 

Overcrowding leads either to the rapid extinction of all, or prevents 
increase in the average size. 

Within certain wide limits, the salinity of the water has lio apparent 
effect in determining the existence of clams. 

The enemies of adults are few. The gastropod mollusk Nemrita^ 
however, has been observed below the surface devouring clams. 

The conclusion is that on natural beaches and flats the conditions 
necessary for existence are complex and definite, restricting the dis- 
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tribulion to clearly defined areas. These conditions are constantly 
changingand shifting the regions where clams may become established. 

Condltiom controlling the distrihntio?} and growth of the young: 

The egg develops into a swimming larva which finally settles to the 
bottom and attaches by means of a b 3 ^ssus. It is some time before the 
clam is able to burrow. In the meantime it is exposed to many 
dangers. The young appear scattered on beaches and flats, but at 
times are segregated in numbers so greatthatthe}^ have scarcely room 
for lodgment. Such a locality was found at West Falmouth, Mass. 
These segregations occur below the low-tide mark, and are accounted 
for b}^ the rapidity of narrow currents where the water bears many 
swimming embryos. There seems to be no relation between such ]>eds 
of young and the beds of mature clams on the beaches above them, the 
latter being recruited only from the few small clams that chance to 
settle between tide lines and there establish themselves. 

On the West Falmouth bed the maximum size on July 10, 1899, was 
about 11 mm., the minimum about 1 mm., though smaller clams 
might have been found with a finer sieve than the one used. The 
larger clams were probably from five to seven weeks old. Several 
observations on the growth were made from time to time until Sep- 
tember. On August IG the maximum length was about 20 mm. 
Very small individuals still appeared, though few in number, showing 
that the breeding season was not yet entirel}" ended. 

Even at the height of the breeding season, early in July, some clams 
were dying. By August IG ver}’^ few remained alive-. The expla- 
nation of their destruction seems to be (1) lack of sufficient food and 
(2) the contamination of the water by the decaying bodies of dead 
clams. 

The set varies in different 3 mars, sometimes being great, sometimes 
small. 

Conditions determining existence and rapidity of growth in artif- 
cial heds: 

Experiments were made to determine the rate of growth under many 
different conditions. The methods are described in detail. Woods 
Hole harbor was not a favorable locality^ foF' showing the possible 
rapidity of growth. At the head of the harbor, where there was prac- 
tically no current, series of clams (each of which was measured) from 
1| to 2| inches in length were planted. At the end of a year these 
extremes of the series had increased in volume 556 and 28 per cent, 
respectively. In another locality where there was some current, 
clams from 1 inch to 1§ inches had increased 1,150 and 711 per cent 
in volume. In one bed placed where the currents \vere most rapid, 
clams exactly 1 inch long were planted, and in a year had increased 
1,337 per cent in volume. The conclusion was reached that the rate 
of growth depends directlj^ upon the amount of food. 
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Several experiments showed that death from overcrowding was due 
to lack of food and the spread of contamination from decaying bodies. 

Experiments indicated that the character of the bottom had much to 
do in determining the existence of clams, those soils containing much 
decaying vegetable matter destroying the shells faster than they could 
be built up, the active agents being the humous acids formed in the 
decay of plants. 

Exposure out of water in the heat of summer caused death after 
twenty-four hours. 

It was found to be possible to transfer clams from nearly fresh 
water to very salt water without apparent injury. 
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THE COMMERCIAL FISHERIES OF THE INTERIOR LAKES AND 
RIVERS OF NEW YORK AND VERMONT. 


By John N. Cobb, 

Agent of the United States Fish Commission. 


The first statistical investigation of the commercial fisheries of the 
interior lakes and rivers of New York and Vermont was made by the 
writer in 1896. In the fall of 1903 a second canvass was made, when 
data were gathered showing the condition of the fisheries during the 
calendar year 1902. With the exception of the Great Lakes and the 
Hudson, Delaware, and Susquehanna rivers in New York, and the Con- 
necticut Liver in Vermont, all lakes and rivers in the two States were 
visited in which it was thought commercial fishing might be carried 
on. The writer is under great obligations to the Forest, Fish and 
Game Commission of New York, especially to its secretary, Mr. John 
D. Whish, and to the Commissioners of Fisheries and Game of Ver- 
mont, for many courtesies extended to him. 

NEW YORK. 

New York is dotted with numerous lakes, many of them — such as 
Oneida, Champlain, Seneca, and Cayuga — of great extent, while there 
is a veritable network of rivers, creeks, and canals throughout the 
State. The principal aim of the authorities has been, as far as possible, 
to confine the fishing in the interior lakes and streams to sportsmen, 
who are attracted, not only from all parts of New York, but from other 
States and even from foreign lands by the excellent fishing afforded in 
these waters. Such pleasure seekers are usually liberal, and the sums 
expended by them net a larger profit to the community than would be 
obtained by the unrestricted use of fishing apparatus on the part of 
local fishermen. It has been estimated that the sportsmen leave behind 
them, in the hands of the railroads, hotels, guides, boatmen, etc., sev- 
eral million dollars each year. 

Whenever possible without injury to the sport fishing, the State has 
permitted the use of nets to some extent, principally for the purpose 
of reducing the abundance of the commoner species of fishes, which, 
when in excessive numbers, do serious damage to the game fish by 
devouring spawn and fry. It has been an exceedingly difficult matter 
to guard waters so extensive, however, and as a result there is much 
illegal fishing. During 1901 the authorities seized 803 fyke nets, 448 
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trap nets, 416 gill nets, 76 squat nets, 20 seines, 885 set lines, 7 spears, 
16 eel weirs, 8 wire nets, and 2,687 tip-ups. The total number of 
illegal devices destroyed was 4,761, representing a total money value 
of 125,820, a sum greater than the whole investment in the legal com- 
mercial fisheries of the entire region. 

The greatest drawback to the fisheries of many of the lakes and 
streams is the presence of undesirable species. The alewife in Seneca 
Lake, the gar in Lake Chautauqua, and the ling in most of the lakes 
and rivers, are very unpopular residents, and unless their numbers are 
reduced shortly the}^ will do considerable harm. These fishes appear 
to be useless, although the ling has been prepared as cod in Buffalo. 
The German carp is also regarded with some disfavor, but if taken 
in the winter time and sent alive to New York City would net the 
shipper a fair price, since it is a very hardy fish and would stand 
transportation in ice. 

Below is a summary of the general conditions and principal features 
in the fisheries of each lake and river in which commercial fishing was 
carried on in 1902. A number of other lakes and streams were visited, 
but as they had no commercial fisheries they are not considered. 

BEAR AND OASSADAGA LAKES. 

These are small bodies of water close together in Chautauqua 
County, not far from Lake Chautauqua. During 1902 spearing for 
muskellunge was permitted in these lakes on Monday and Thursday 
of each week for five consecutive weeks, beginning on the first Mon- 
day in February. The fishing is carried on in almost identically the 
same manner as in Lake Chautauqua. Hand-line fishing through the 
ice for bullheads is also practiced on these lakes. 

CANANDAIGUA LAKE. 

This lake is situated in the counties of Ontario and Yates, a portion 
forming a part of the boundary line between the two counties. It 
runs almost due north and south, and is about 15 miles long, while its 
greatest width is about 2 miles. The lake occupies an eroded valley, 
and has quite high banks. Its waters discharge through Canandaigua 
Outlet into Clyde River and thence into Seneca River. 

The principal fishing town on this lake is Canandaigua. The only 
apparatus in use in 1902 consisted of pound nets and set lines, the 
former owned and operated by the Forest, Fish and Game Commission 
of the State for the purpose of taking white-fish, which were stripped 
for fish-cultural purposes and then sold as food. The set lines, which 
were each about 600 feet long, were operated by the fishermen, and 
the catch consisted of bullheads, pickerel, suckers, and white-fish, 
quite a number of the latter being taken in this way. 
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Early in 1908 the legislature passed a law permitting ice fishing with 
hand lines and tip-ups, except during the months of March and Aj^ril, 
and spearing for all fish but lake trout, black bass, and pike perch, 
except during April, May, and June. The use of tip-ups and set lines 
is restricted to a certain section near the head of the lake. As a result 
of this more liberal law the commercial fisheries will doubtless soon 
show a considerable expansion. 

% 

CAYUGA LAKE. 

This is one of the prettiest lakes in the State, lying in a deep eroded 
valley, the banks for the most part being perpendicular cliffs from 10 
to 60 feet high. It extends almost due north and south for about 38 
miles, with an average width of 2 miles. Its greatest width is about 3 
miles, and its greatest ascertained depth is 390 feet. The outlet from 
this lake meets Clyde River about 6 miles from the lake, and together 
these streams form Seneca River. 

Commercial fishing in Cayuga Lake is restricted to fyke nets, which 
are operated from October 1 to March 31, ‘Mn that part of the lake 
which lies north of Canoga Point and within 1,800 feet from the west 
shore thereof, and in that part of said lake which lies north of the 
New York Central and Hudson River Railroad bridge across such lake, 
and within 4 miles of such lake in the waters of all streams and rivers 
which have an outlet or inlet in such lake north of such bridge.” 
Nearly all of these nets have four hoops, and the mesh is limited by 
law to not less than 1-J-inch bar. Only common fish, such as bull- 
heads, dogfish, eels, German carp, suckers, and sunfish, can legally be 
sold, the fishermen being required to return to the water all game fish 
taken in the nets. The waters swarm with dogfish and German carp, 
and thousands of pounds of both species are taken, nearly all of which 
are thrown upon the shores to rot or else are used as fertilizer. As the 
fyke-net fishing is confined to the foot of the lake, most of the fisher- 
men come from Seneca Falls, Cayuga, Auburn, and Canoga, by far 
the larger number being from the first-named place. 

LAKE OHAMPLAIlSr. 

A considerable portion of the boundary line between New York 
and Vermont is formed by Lake Champlain, the northern end of 
which extends for a short distance into Canada. The greater part of 
the lake, however, is in Vermont, the dividing line in the northern 
portion lying midway between a chain of islands running down the 
center and the New York shore. From its head at Whitehall to the 
border, the lake is about 100 miles long. In the southern part it is less 
than a mile wide in places; the northern part incloses several large 
islands, and is nearly 14 miles wide. The greatest ascertained depth is 
600 feet. By means of the Richelieu River it discharges into the St. 
Lawrence. 



230 REPORT OF COMMISSIOKER OP FTftH AND FISHERIES. 


If both shores are considered, the lake supports more important 
commercial fisheries than any lake in the United States, the Great 
Lakes excepted. On the V ermont side seines and gill nets are operated, 
but New York does not permit the use of nets of any kind, and fishing 
on that shore is consequently restricted to hand lines, set lines, tip- 
ups, and spears. 

An interesting fishery is that for smelt, locally called ^ Gee fish.'' 
This fishery is carried on between Crown Point and Essex, the most 
important points being Westport and Port Henry. As soon as suflSi- 
cient ice forms the fishermen carry small huts out to favorable posi- 
tions on the lake, each but provided with a small stove and a bench 
or chair, and having about a third of the bottom floored. The fish 
are caught with hook and line through a hole cut in the ice. For a 
time the ‘Gee-tish” caug'ht in this part of the lake, which are excep- 
tionally large (examples 15 and IS inches long having been captured), 
were thought by the fishermen to be a different species from the smelt, 
as the fish taken in other parts of the lake and known as smelts aver- 
age but about 7 inches in length. At times the catch of ^Gce fish’’ is 
quite heavy, but in 1902 it was small, there being but few fishermen 
engaged. Nearly all who participate do so because they have no regular 
occupation, and as last year was a busy and prosperous one in nearly 
every town along the lake shore there were but few persons out of 
employment, consequently but few fishermen. In the fishing season 
at certain hours in the day the buyers visit the huts, gather up the fish 
caught and bring them to the towns, where they are boxed or barreled 
for shipment. 

Near the foot of the lake considerable fishing for black bass, bull- 
heads, yellow perch, pickerel, and wall-eyed pike is done by means of 
rod and line, a few set lines are operated for bullheads, and a few 
spears are used in catching eels. 

Lake Champlain is a favorite resort for anglers, and it is the aim of 
the New Y"ork authorities to keep it so. The dumping of refuse 
from pulp and chemical works into the lake and its tributaries has 
seriously injured the fisheries during the last few years, but strenu- 
ous efforts are now being made to put an end to this practice. 

CHAUTAUQUA LAKE. 

This lake is in Chautauqua County, in the extreme western part of 
the State, and is long and narrow, like most of the lakes in this region. 
It is 22 miles long and from one-fourth of a mile in its narrowest 
part to 3 miles in width in its widest part, with an average depth of 
about 20 feet. The head of the lake is about 8 miles distant from 
Lake Erie, but, unlike all the other lakes of the State, except the 
small ones, Cassadaga and Bear, which belong to the same system, 
Chautauqua Lake empties into the Ohio River, through Conewango 
Creek and Allegheny River. 
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From a commercial standpoint this lake is one of most important in 
the State, and principally on account of one fish, the muskellunge. 
This species is distinct from the muskellunge inhabiting the Great 
Lakes, but is identical with that occasionally found in the Ohio River 
basin. Its real home is in this lake, only occasional specimens being 
found in other waters. New York was the first State to propagate the 
muskellunge artificially. A hatchery was built in 1890 and the work 
has continued each year since with considerable success. The State 
fish commission has introduced the species in other lakes of the State, 
but in none has it yet attained importance. As a game fish it is held 
in very high esteem. In summer it is usually taken by trolling with a 
specially made spoon or a good-sized minnow; a rather short line is 
used and the boat rowed only fast enough to keep the tackle taut, the 
spoon being a short distance under water. 

Up to and including 1902 fishermen were permitted to spear mus- 
kellunge through the ice on Monday" and Thursday of each week for 
five consecutive weeks, beginning on the first Monday in February. 
During this season the lake presented a busy appearance, as fishermen 
came from not only the immediate vicinity, but from Pennsylvania 
and Ohio. For this method of fishing each man is supplied with a 
“fish coop” and a spear. The “ coops ” are huts about 4 feet square 
and from 3^ to feet in height, with a pair of wide runners under- 
neath, and built perfectly tight in order to exclude every ray of light. 
Within is a small sheet-iron stove, burning wood or charcoal, to fur- 
nish warmth for the fisherman. Opposite the stove is a seat, with 
only a narrow margin of floor around the inside of the hut for the 
feet to rest upon. The hole in the bottom of the “ coop” is about 3 
feet across and, when the “ coop” is in place, is immediately above a 
somewhat larger hole which has been cut in the ice. The spear used 
in taking the fish has 5 or 7 tines and a short handle, to which is 
attached a stout cord, and hangs half its length down into the water, 
secured by a catch on the floor of the “coop.” The fisherman sits 
with one foot on either side of the house and plays a weighted wooden 
minnow about 6 or 8 feet below the ice. Sometimes he does not have 
long to wait for a muskellunge to appear, but again there may be 
no sign of one during the whole day. When a fish does appear it 
generally approaches the decoy slowly and carefully". The fishei*- 
man grasps the spear and quietly poises it directly over the fish, 
which, as there is no light in the hut, is unable to see its danger. 
It is his endeavor to plant the spear a little back of the head, thus 
breaking the backbone and killing the fish almost instantly. He 
then cai'efully brings it to the surface, secures it on the spear by 
means of a gaff hook, lifts it from the water, and throws it through 
the door of the “coop” upon the ice outside. As soon as the day’s 
fishing is done the “ coop ” must be removed to the shore to remain 
until the next legal day for spearing. Owing to the strenuous 
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objections to this manner of fishing made by sportsmen and others, 
the legislatare of 1903 amended the law so that the practice is now 
permitted only on Thursday of each week during the month of 
February. 

The gar-pike is an unmitigated nuisance in this lake. Strenuous 
efforts were made in 1896 and 1897, by securing appropriations of the 
legislature and through the efforts of private individuals, to get rid of 
this pest, and the numbers were materially I'educed. The fishermen are 
allowed to spear gar-pike when spearing muskellunge, but as the gar 
can not be used as food not many are destroyed in this way, although 
some of the less experienced spearers practice on it first. 

Bullheads are also quite abundant. They are taken by means of 
hand lines fished through the ice, and with set lines during the rest of 
the year. 

Chautauqua Lake leads all other bodies of fresh water in the country 
in the catch of muskellunge, and, with the exception of the Great Lakes, 
in the catch of bullheads. 

CONESXJS LAKE. 

This is a medium-sized lake situated wholly in Livingston County, in 
the western part of the State. The commercial fishing in 1902 was by 
means of hand lines through the ice, and yellow perch was the only 
species taken. 

LAKE GEOEGE. 

This beautiful sheet of water, about 36 miles in length, is situated 
in the eastern part of the State. Like the greater part of Lake Cham- 
plain it has high banks, and it discharges into Champlain by means of 
a short and narrow outlet. 

The only commercial fishing permitted is with hand lines, the pur- 
pose being to restrict the fishing as much as possible to sportsmen. 
The species taken in the commercial fishery are black bass, bullheads, 
lake trout, yellow perch, and pickerel. Large quantities of game fish 
are unnecessarily destroyed each year by summer residents along the 
lake shore. 

LAKE KEUKA. 

Just west of Seneca Lake, into which it empties through a short 
tributuary, is Lake Keuka, sometimes called Crooked Lake because 
of its shape. It is about 20 miles long, 2 miles wide, and has an 
ascertained depth of about 200 feet. Fishing through the ice with 
tip-ups and hand lines is allowed, except during the months of March 
and April. Pickerel is the only species taken with the tip-ups. Dur- 
ing the summer large quantities of game fish, particularly black bass, 
lake trout, and pickerel, are caught by means of hook and line, and 
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sold. From a commercial standpoint this lake is the second most 
important in the State, being exceeded only by Oneida Lake. So far 
as game fish alone are concerned, it leads all the other lakes of the 
State, and, according to the statements of fishermen and others, there 
are no present indications of decrease in the supph^ Penn Yan, at 
the foot of the lake, and Hammondsport, at the head, are the principal 
fishing towns. 

MILL SITE LAKE. 

This is a small lake in J eiierson County, near the town of Redwood. 
For a number of years a gill-net fishery for cisco, or lake herring, has 
been carried on here, but it has never amounted to much. Part of the 
catch each season is salted; the remainder is sold fresh. Nearly all 
the fish are disposed of in the immediate vicinity. 

ONEIDA LAKE. 

Oneida is the largest lake wholly within the limits of New York, and 
is in the central part of the State. It is about 20 miles long, and its 
greatest width is 6 miles. As it is completely surrounded by railroads, 
and thus is easily accessible, it is much resorted to by sportsmen. 

The principal fishing towns on the shore are Brewerton, at the out- 
let, Constantia and Cleveland on the north side, and Cicero Center, 
Bridgeport, and South Bay on the south side of the lake. Trap nets 
were in use at the time of the statistical canvass made by the U. S. 
Fish Commission fh 1895, the common fish having become so plentiful 
as to interfere seriously with the game fishing. The use of these nets 
was prohibited after the 1896 season had passed, however. In 1902 
close to and in the outlet 7 seines were operated for black suckers, 
which come into the lake from Oneida River in countless numbers in 
the spring, and these operations were considered a great benefit to the 
other fisheries, as the suckers are said to consume great quantities of 
the spawn of other species. Set lines, hand lines, and tip-ups were 
also used. 

The tip-up fishery is especially interesting. As in other ice fishing 
in these lakes, the fishermen have portable huts provided with stoves 
and benches, and sometimes remain on the lake for weeks. The tip-up 
is constructed over a hole in the ice, and consists of two sticks about 
18 and 21 inches long, 1 inch wide, and a half -inch thick, firmly tied 
together with twine in the form of a cross. The free end of the line 
is drawn through a hollow lead sinker by means of a loop of copper 
wire, the ends of which are bent at right angles for the attachment of 
the lines, and these, with two hooks on each, are suspended about 18 
inches below the sinker. The bait is usually live minnows, and the 
line is lowered until close to the bottom. The ends of the short cross 
stick rest on the ice on either side of the hole, the short end of the 
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long stick being over the center. In order that the weight of the 
sinker may be just sufficient to make the frame lie flat upon the ice, 
the line is caught a number of times around the stick. The fish nib- 
bling at the bait causes the end of the cross to tip up, whence the name 
of the appliance. When the fish seizes the bait the long arm becomes 
almost perpendicular to the surface of the ice and attracts the attention 
of the fisherman, who then removes the fish and I'ebaits the hook. The 
usual number of tip-ups per hut is about 6 or 8, rigged in as many 
holes cut in the ice a short distance from the hut and a few feet apaid. 
When the fish are biting well a fisherman with six holes to attend to is 
a very busy man. 

There are a number of slight variations of the tip-up used on the 
various lakes, but nearly all are built in general as described above. 
In a few cases a short, supple sapling is stuck into the ice on the side 
of the hole and the line attached to this. When there is a bite the 
agitation of the sapling is sufficient to attract the attention of the fish- 
erman. Sometimes a small flag or a sleigh bell is attached to the end 
of the sapling. 

The most important frog fishery of the State is carried on in this 
lake. In the marshes near the outlet, and for a short distance down 
the Oneida River, are to be found large quantities of frogs weighing 
from one-fourth to li and sometimes 3 pounds each. They are usually 
hunted at night. The fisherman, wearing rubber hip boots, wades in the 
shallow water, carrying a lighted lantern, a short club, and a bag slung 
over his shoulder. Making his way in the marsh as noiselessly as 
possible, he dazzles the frog with the bright light from the lantern, 
and kills him with a blow of the club. 

There has been a considerable falling off in the catch of frogs • 
since 1895. In that year 60,000 pounds, valued at $5,400, were 
obtained, while in 1902 only 13,100 pounds, valued at $1,220, were 
taken. The season of 1902 was an exceptionally poor one, however, 
according to the fishermen, the water being too high for wading, and 
in 1903 the catch was somewhat larger. The frogs are dressed at 
Brewerton and the hind legs shipped to all parts of the country, the 
demand being much in excess of the supply. 

During the spring months short set lines are employed in catching 
bullheads, suckers, and eels. 

Oneida Lake is full of the commoner species of fishes, such as ling, 
suckers, pumpkinseeds, rock bass, etc., which greatly interfere with 
the game fishing, and it would benefit the sportsmen, with whom this 
lake is a favorite resort, could some means be devised for decreasing 
the number of objectionable species. The use of trap nets for a sea- 
son or two would probably accomplish the purpose. 
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ONEIDA RIVER. 

This river, which is the outlet of Oneida Lake and in conjunction 
with the Seneca River forms the Oswego River, is about 12 miles 
long. The only commercial fishing on it is at Caughdenhoy, about 3 
miles from the lake. Here are located 14 eel traps, or weirs, which 
are valued at about |1,400. The manner of building them is as fob 
lows: Heavy stakes are driven into the shallow bed of the river until 
about even with the surface of the water at its medium height, and 
may be so placed as to form the outline of the letter W extending 
from shore to shore, the open portion facing upstream. This form 
permits the construction of two traps. When only one is desired the 
stakes form a V opening upstream. A wall of planks is built upon the 
stakes, small openings being left at the two lower tips of the W to be 
occupied by the traps themselves, which are usually made of lattice- 
work and are either rectangular or rounded in shape, the lower end 
of a larger diameter than the upiier. From the inner sides of the 
mouth long laths run back into the trap until the^^ almost meet in the 
center, leaving only a narrow opening about four inches in diameter 
between the ends of the laths. During the fall months the eels 
migrate from Oneida Lake to Lake Ontario, and it is then that the 
fishermen set their traps. An eel on its way downstream meeting 
the side wall of the trap swims slowly along it in search of a passage, 
which it seems to find on reaching the mouth of the trap. Wriggling 
slowly along the slats to the narrow opening it passes through this 
and drops down to the bottom of the lattice box, thus securely cap- 
tured. The traps are visited at certain hours, lifted into a boat, and 
the eels taken out bj^ means of a small door in the side of the trap. 

All the eels caught are smoked, none being sold fresh. As soon as 
landed the body is split from head to vent and the viscera removed. 
The head and skin are then taken off, after which the body is immersed 
in a strong brine for twenty-four hours. On removal from the brine 
it is washed with stiff brushes to remove the slime and sui’plus salt, 
then strung on iron or steel rods and hung in a smokehouse. Moisture 
is removed by means of a hot fire of kindlings, then the cooking is 
done by a fire of corncobs, great care being exercised at this stage 
lest the heat become so great as to curl the fish out of shape. After 
the cooking the fire is partially smothered with sawdust, making a 
dense smoke, and the fish is soon cured. The total length of time in 
the smokehouse is about four hours. Smoked eels can be kept a 
shorter time than almost any fish so prepared, fi’om five to twelve 
days being about the limit; hence they must be marketed as soon as 
possible after being removed from the smokehouse. The product is 
sold in Syracuse and vicinity. The smokers are unable to expand 
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their business, as they find it increasingly difficult each year to supply 
the local demand. The season of 1902 was very poor, and 1903 was 
even worse, owing to the excessively high water which prevailed 
most of the time, allowing the eels to escape over the sides of the 
traps. 

Several years ago the fishermen came to an agreement among them- 
selves to the effect that the whole business should be carried on in 
one smokehouse and with but one selling agent to dispose of the whole 
product. This has been found much more economical than the former 
method, with each man curing and selling his own catch. 

The eel fishery has been prosecuted for many years, and it has been 
well said that ‘‘Caughdenhoy was built on eels,” as that is, and always 
has been, the principal business of the village. The industry is now 
in danger of destruction, however, as the farmei's living on the river 
between the village and Oneida Lake and for several miles along the 
shores of the lake threaten to enter suit for damages to their lands 
from overflows, which, they claim, are caused by these eel traps. As 
the traps are rarely more than 15 inches in height, it does not seem 
probable that they could cause the water to overflow^ land sevei^al 
miles upstream. 

ONONDAGA LAKE. 

In 1894 and 1895 there was a considerable gill-net fishery for white- 
fish in this lake, but this ceased soon after that time, owing to the 
almost complete disappearance of the fish. The fishermen ascribe 
this disappearance to the pollution of the water by refuse from several 
large chemical plants on the shores of the lake. The city of Syra- 
cuse, which abuts upon the western shore, also runs its sewage into 
the lake. No commercial fishing is now carried on. There are said 
■ to be large quantities of German carp and ling in the lake. 

OTSEGO LAKE. 

This lake, the source of the Susquehanna River, is in Otsego County, 
in the eastern part of the State, and has a length of about 9 miles 
and an avemge width of li miles. It is quite popular as a summer 
resort, Cooperstown being the principal town on its shores. For 
some years seines were used for catching whitefish, locally known as 
Otsego bass, but in 1901 the legislature closed the lake to all manner 
of commercial fishing, except with hook and line, until May 1, 1906. 
As a result the commercial fishing is at present of minor importance. 

OWASCO LAKE. 

Lying about midway between Cayuga and Skaneateles lakes, with a 
length of 10 or 11 miles and a width of more than a mile, Owasco 
Lake empties into the Seneca River through Owasco Outlet. It is 
wholly within Cayuga County. The only commercial fishing is done 
by means of tip-ups in the winter time at the upper end of the lake. 
Bullheads, eels, yellow perch, and sunfish are the species taken. 
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SENECA LAKE. 

Next to Oneida this is the largest lake wholly within the borders of 
the State. It extends almost directly north and south, is about 36 
miles long, from 1 to 4 miles wide, and with a maximum depth of 
500 to 600 feet, occupying an eroded valley flanked by hold hills, and 
discharging into Cayuga Lake by means of a short outlet. It is 
unique among New York lakes in that the surface is never entirely 
frozen. 

Gill nets, spears, and a few fyke nets and hand lines are used in the 
commercial fisheries. The gill nets, which average in length about 
110 yards each, with bar mesh of not less than 2 inches, are used prin- 
cipally for lake trout and are operated between May 1 and October 15 
of each year. The use of spears is permitted from Aj^ril 15 to June 
15, inclusive. The principal fishing towns are Himrods, Dundee, Hec- 
tor, North Hector, Cay wood, Starkey, Dresden, and Geneva. 

The sportsmen complain that the lake trout, which are ver}^ numer- 
ous, will not take the hook. It is possible that this may be owing to 
the large numbers of alewives {Pomolobus pseudoharengus) in the lake, 
upon which the trout feed. The fishermen believe quite generally 
that this species was introduced into Seneca Lake by Seth Green, 
about 1872, but this is not the case, the fish having been known there 
a number of years previous. It has been a source of great trouble, 
owing to the annual mortality to which it is subject here as in Lake 
Ontario. During the summer large numbers die and, decaying on 
the shores, cause much annoyance to the inhabitants, while doubtless 
many of the fish sink and pollute the waters. The mortality has not 
been as heavy as usual during the last two summers. 

German carp are becoming quite plentiful at the head of the lake, 
but very little use is made of them. 

SENECA RIVER. 

This is the outlet directly or hj means of short streams of most of 
the lakes in central New York. It discharges into Lake Ontario 
through the Oswego Eiver, the latter being formed by the junction of 
Seneca and Oneida rivers. There is an immense amount of illegal 
fishing practiced in this river, despite the strenuous efforts of the 
State authorities to suppress it. Owing to the length and general 
inaccessibility of the stream, it is a diflScult matter to guard it. 
Almost the only commercial fishing concerning which reliable data 
could be obtained was that with hand lines and traps for fishes and 
with spears for frogs. The principal fishing towns are Weedsport 
and Savannah. Considerable complaint is made by the fishermen 
of the large numbers of ling and German carp in the river. Black 
suckers also are very numerous. 
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SKANEATELES LAKE. 

This lake lies almost midway between Oneida and Cayuga, and, like 
most of the other lakes of the State, is long and narrow, being about 
15 miles in length and li miles in width at the widest part, with a 
depth of 320 feet. Through a short outlet it discharges into Seneca 
River. Its commercial fisheries are insignificant, hand and set lines 
being the only apparatus permitted. Lake trout is the principal fish 
caught with the hand lines, bullheads and suckers the only species 
taken on the set lines. 

STATISTICS OF THE INTEKIOE FISHEEIES OF NEW YORK. 

The following tables show, by lakes and rivers, the condition of the 
interior fisheries of New York in 1902. In 1895 the number of fish- 
ermen was 543, in 1902 it was 804, a gain of 261. Seneca Lake shows 
the greatest increase. The total investment in 1895 amounted to 
$19,745; in 1902 to $25,291, a gain of $5,546. Seneca Lake leads in 
total investment, with Oneida and Champlain lakes second and third, 
respectively. In 1895 the total catch was 754,780 pounds, valued 
at $60,068, while in 1902 it amounted to 1,530,918 pounds, valued at 
$87,897, a gain of 776,188 pounds and $27,811. Oneida Lake leads 
in the quantity secured, and the value of the catch is exceeded only in 
Chautauqua Lake, by a very narrow margin. Keuka Lake is third. 
The interior waters of New York produce more muskellunge and smelt 
than the waters of any other State in the Union, and they lead all 
others, except the Great Lakes, in the catch of bullheads, pickerel, 
wall-eyed pike (except Minnesota), yellow perch, and suckers. 

Table showing^ hy waters, the apparatus used and species taken in the mterior fisheries of 

New York, 


Items. 

Bear Lake. 

Canandaigua 

Lake. 

Cassadaga Lake. 

Cayuga Lake. 

Number. 

Value. 

Number. 

Value. 

Number, 

Value. 

Number. ' 

Value. 

Boats 



10 

7 

S160 

660 



47 

3720 

Apparatus: 

Pound nets 





Pylce nets 





2ii 

1,055 

Set lines. yds.. 



3,200 

i 80 




Hand lines ." 


$3 

10 

18 


U ' 
20 1 
40 j 



Spears 

4 



8 



Shore property, 


275 


82 

Total 






31 

1 

1,075 


64 


1,857 

1 






CATCH. 

Bullheads and catfish 

Dog-fish 

Powids. 

7,600 

Valw. 

$376 

Pounds. 

6,300 

Value. 

3378 

Pounds. 

10,000 

Value. 
3500 ^ 

Pounds. 

36,918 

300 

2,190 

1,474 

Value. 

32,198 

6 

110 

18 

Eels, fresh 







Oerman carp 







Muskellunge.. 

2,700 

405 



4,300 

645 i 

Pickerel 

920 

1,900 

n 

114 



Suckers....... 





4,764 

225 

187 

23 

Sun-fish 





White-fish 



4,817 

359 



Total 







10,200 

780 

13,937 

943 

14,800 

1,145 

45,871 

2,542 
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Table showing, by waters, the apparatus used and species taken in the interior fisheries of 

New York — Continued. 


Items. 

Lake Cham- 
plain.* 

Chautauqua 

Lake. 

Conesus Lake. 

Lake George. 


Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 


31 

S830 

20 

40 

$1,200 

150 



14 

$640 

Apparatus* 

Set lines yds.. 

667 

6,000 



Hand lines 

131 

240 


$2 


39 

Tip-ups 

550 

112 





Spears 

3 

3 

65 

144 





Shore property 


1,923 

275 












Total 


3,019 


2, 009 


2 


679 







CATCH. 

Pounds. 

%iro 

33,400 

1,900 

Value. 

$227 

1,328 

152 

Pounds. 
12, 800 
96, 100 

Valu£. 
$1, 540 
4,805 

Pounds. 

Value. 

Pounds. 
6, 000 

Value. 

$766 

826 




12, 000 

Eels, fresh 



Lake trout 





2, 100 

402 

Muskellunge 

250 

30 

85, 400 

12,810 



Perch, yellow 

32, 000 

2,102 

3,447 

779 

8,000 

$1 , 000 

3,250 

1,800 

360 

Pickerel 

45, 810 
7,540 
1,000 



270 

Pike, wall-eyed 





Rock bass 

60 







Smelt 

17 ; 600 

2, 120 







Frogs 

5,200 

156 












Total 

142,275 

10,245 

199,500 

19, 311 

8,000 

1,000 

25, 150 

2, 623 



Keuka Lake. 

Mill Site Lake. 

Oneida Lake. 

Otsego Lake. 

Items. 

Number. 

Value. 

Number. 

Value. 

Number- 

Value. 

Number. 

Value. 

Boats 

57 

$2,280 

4 

$115 

. 

37 

$970 

10 

$300 

Apparatus* 

Seines 


. 

210 

Gill nets 



19 

275 




Set lines yds. . 



12,000 

300 



Hand lines. ^ 


300 



10 


70 

Tip-ups 1 

600 

60 



740 

74 


Shore property ' 

330 


155 

1,480 


80 






Total 


2,970 


545 


3,044 


450 






CATCH. 

m fl O, Ic hH SS 

Pounds. 
10,000 
25, 500 

Value. 

$1,000 

1,275 

Pounds. 

Value. 

Pounds. 

600 

Value. 

$50 

1,222 

275 

Pounds. 

Value. 

Bullheads and cat-fish 



30,550 

5,500 

3,800 

$456 

Eels, fresh 



Tja.ke herring, fresh 



9,200 

10,500 

$138 

447 



Lake herring, salted 







Lake trout 

47, 770 
48, 750 
32,400 

5, 732 



980 

147 

Perch, yellow 

3, 900 
3,240 



13,400 

18,288 

23,755 

670 

700 

70 

Pickerel 



1,463 

1,901 

1,200 

120 

Pike, wall-eyed 



Rock bass 





150 

15 

Suckers 

1,000 

2,000 

80 



616,900 

12,507 

Sun-fish 

160 





White-fish 





500 

75 

, Frogs 





13,100 

1,220 








Total 

167, 420 

15,387 

19,700 

585 

721,993 

19,308 

7,330 

883 



* Includes only the fisheries on the New York side of the lake; those on the Vermont side will be 
found under Vermont. 
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Table shoeing, by waters, the apparatus used and species taken in the interior fisheries of 

Neio Continued. 


1 

Items 

Owasco Lake I 

Seneca Lake. 

Skaneateles Lake. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 




125 

$4,840 

S 

$240 

Apparatus 



93 

930 





2 

12 








1,600 

40 





6 


25 


140 

S14 





44 

no 





105 


882 


10 






Total 


119 


6,780 

315 

CATCH. 

Pounds. 

Value. 

Pounds. 

929 

Value. 

$142 

Pounds. 

800 

Value 

$120 

Bulllieacls and. cat-fish 

6,000 

400 

S300 

32 

9,710 

2,075 

1,410 

22,017 

486 

200 

6,300 

315 


71 






3, 054 

2, 300 

345 


2,000 

160 

42,448 

3,415 

760 

60 



650 

49 






10, 178 
1,675 
540 

784 

1,600 

80 


290 

25 

134 



74 






600 

120 








Total 

8,690 

517 

92, 232 

8,529 

11,750 

920 




Items. 

Oneida River. 

Seneca River. 

Total. 

! Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Boats 

2 

$20 

21 

$420 

406 

$12,735 

210 

Apparatus: 

Rp.ines 




7 

O-ill Tlftts 





112 

1,205 

560 

Ponnd Tifitfi 





7 

Py If A T1 Ats - 





213 

1,067 

590 

Set lines ..yds.. 





23,467 

TTfl.nd linfts 




53 

883 

Tip-nps 




2, 030 

260 

Spears 



8 

4 

132 

291 

Eel traps 

14 

1,400 

250 

1 

80 

15 

1,480 

6,010 

Shore property 


105 






Total 

1 

1,670 


662 


25,291 





CATCH. 

Black bass 

Pounds. 

Value. 

Pounds. \ 
3,200 ! 
16, 100 i 

Value, j 
$384 
805 

Pounds. 

37,004 

300,178 

Value. 

$4,229 

15,268 

6 

Bullheads and cat-fish 



T)oe>--fi??h 



300 

Feis. fresh 


1,300 

144 

13,365 
11,260 
3,294 
9,200 
10,500 
75, 167 
92, 850 
151, 298 
102, 418 

913 


1 1 .«:9nn 

900 

(Terman earn 



410 

16 

105 

fifl be herring fresh . ___ ___ . 

138 

Tjfl.ke hernriff! Sflhefl - 


' 



447 

Lake trout .T I ■ 



9, 680' 

Muskelluiige 



13,890 

11,737 

8,832 

3,220 

Pereh. vellmv 



Pickerel 


oo 

oo 

OlO 

200 

Pike, \vall-eyed 



540 

35,795 
1,800 
17,600 
637,342 
4,190 
5, 857 

Boclt bass..^ 



124 

Smelt 





2,120 

Suckers 



1,000 

50 

is’ 802 
342 

Sun-fish 



White-fish 





608 

1,636 

Frogs 



2,800 

140 

21,700 




Total 

11,260 

900 

31,310 

2,279 

1,530,918 

87,897 
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While the seine catch is the greatest in quantity, it is exceeded in 
value by that with hand lines. The tip-up catch is third. The only 
species taken in seines was suckers, while with gill nets the leading 
species were lake trout, yellow perch, and lake herring. Fyke nets 
were in use in but two lakes, and the catch in the aggregate does not 
amount to much, the bullhead being the principal species captured. 
With set lines bullheads and suckers, and with tip-ups pickerel, bull- 
heads, wall-eyed pike, and yellow perch were the chief species taken, 
Muskellunge and yellow perch predominate in the spear catch. 

Table shoiving by waters^ species, and apparatus th^ yield of the interior fisheries of New 

York in 1902, 


Apparatus and specie'^. 

Bear Lake. 

Canandaigua 

Lake. 

Cassadaga Lake. 

Cayuga Lake. 


Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Fyke nets: 







36, 918 
300 

$2,198 

6 

Dog-fish 







Eels 







2,190 

1,474 

110 








18 








4,764 

226 

187 

Sun-fish 







23 







Total 







45,871 

2, 542 








Pound nets: 

White-fish 



♦2,317 

46 












Hand lines: 

Bullheads and catfish . . 

7, 500 

$375 



10,000 

$500 







Total 

7,500 

375 



10,000 

600 








Set lines: 

Bullheads and cat-fish . . 



6,300 

920 

378 





Pickerel 



92 





Suckers 



1,900 

2,500 

114 





White-fish 

■ 


313 













Total 



11, 620 

897 













Spears: 

Muskellunge 

2,700 

405 



4,300 

645 








Total 

2, 700 

405 



4,300 

645 








Grand total 

10,200 

780 

13,937 

943 

14,300 

1,145 

45,871 

27^2 


Apparatus and species. 

Champlain Lake. 

Chautauqua 

Lalv6» 

Conesus Lake. 

George Lake. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Hand lines: 

Black bass 

2, 775 
12,600 

$227 

378 

12,800 

73,000 

oo 



6,000 
12,000 
2, 100 

$766 

825 

Bullheads and cat-fish .. 



Lake trout 



402 

Muskellunge 

250 

30 

48,400 

7,260 



Perch, yellow 

11,600 

9,700 

4,320 

1,000 

740 

8,000 

1, OOO 

3,250 

1,800 

360 

Pickerel 

792 



270 

Pike, wall-eved 

390 





Rock bass . 

60 







Smelt 

17, 600 

2,120 














Total 

59,845 

4,737 

434,200 

12,450 

8,000 

1,000 

25, 150 

2,623 


Set lines: 

Bullheads and cat-fish . . 

6,000 

210 

23,100 

1,155 









Total 

6, 000 

210 

23,100 

1,165 











♦Had been stripped of spawn and milt before being sold, 
F. C. 1903 ^16 
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Table showing by waters, species, and apparatus the yield of the interior fisheries of New 

York in Continued. 


Apparatus and species. 

Champlain Lake. 

Chautauqua 

Lake. 

Conesus Lake. 

George Lake. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Tip-ups: 

Bullheads and cat-fish . . 

14,800 

20,400 

36,110 

3,220 

^740 
1,362 
2, 655 





















389 















74,530 

5,146 














Spears ' 

1,900 

152 








37,000 

5,200 

$5,550 

156 




















1,900 

162 

42,200 

5,706 










Grand total 

142,275 

10,245 

199, 500 

19, 311 

8, 000 

$1,000 

25,160 

$2,623 


Apparatus and species. 

Kenka Lake. 



Mill Site Lake. 

Oneida Lake. 

Otsego Lake. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Seines: 

Suckers 





600, 000 

$12,000 










Gill nets: 



9,200 

10,600 

$138 

447 



















Tntal 



19,700 

585 












Hand lines: 

Black bass 

10,000 

25,500 

47,770 

48,750 

26,400 

^^1,000 

1,275 

5,732 

3,900 

2,640 



500 

50 



Bullheads and cat-fish . . 
Tifl.kp. trout 



1,750 

70 

3,800 

980 

$456 



147 

Perch, yellow 



1,500 

800 

76 

700 

70 

Pickerel 



64 

1,200 

120 

Pike., \vflll-eyed - 



1,600 

128 

Pock hfl.ss 





150 

15 

Puckers 

1,000 

2,000 

80 





Sun -fish 

160 







White-fish 





500 

75 








Total 

161,420 

14,787 



6, 150 

387 

7,330 

883 





Set linos: 

Bullheads and cat-fish.. 





28, 800 

1, 152 



Pels 





5,500 

16,900 

'275 



Suckers 





507 










Total 

j 1 



51,200 

1,934 









Tip-ups: 

Perch , Yellow 





11,900 
17,488 
22, 155 

595 



Pickerel 

6,000 

600 



1,399 

1 1,773 



Pike, wall-eyed 













Total 

6,000 

600 



51,543 

1 3,767 









Miscellaneous. 

Frogs 





13,100 

1 

1 1,220 










Grand total 

1 167.420 

1 

1 15,387 

19, 700 

1 585 

i 721,993 

1 

1 19,308 

i 7,330 

1 

! 8S3 

1 


Apparatus and species. 

Owasco Ijake. 

Seneca Lake. 

j Skaneateles Lake. 

Pounds. 

Value 

Pounds, 

Value. 

Pounds. 

Value. 

Gill uets: 

Black bass 



929 

17,067 

16,848 

5,268 

540 

$142 
2, 184 
1,367 
423 
74 



Lake trout 





Perch, yellow.. 





Suckers 





White-fish 





Total 





1 . 

40, 652 

4,190 




* - - . 
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Table shoiving by waters, species, and apparatus ihetdeld of the intenor fisheries of New 

York in 1902 — Continued. 


Apparatus and species. 

Owasco Lake. 

Seneca Lake. 

Skaneateles Lake. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Fyke nets: 

Bullheads and cat-fish.. 



1,300 

m 



Hand lines 

Black bass 









800 

^120 

Bullheads and cat-fish.. 



7,800 

390 

Lake trout 



2, 300 
750 

345 

60 

Perch, yellow 





Total 







7,800 

390 

8, 850 

525 

Set lines: 

Bullheads and cat-fish.. 







6, 300 
1,600 

315 

80 

Suckers 





Total 









7, 900 

395 

Tip-ups: 

Bullheads and cat-fish . . 
Eels 





6,000 

400 

2,000 

290 

1^300 

32 

160 

25 









Perch, yellow 





Sun-fisli 





Total 





8, 690 

517 





Spears- 

Bullheads and ca,t-fish-. 







610 
2,075 
1,410 
4, 950 
25, 600 
650 
4, 910 
1, 675 

31 

200 

71 

870 

2,048 

49 

361 

134 



Eels 




German carp 




Lake trout .*. ' 




Perch, yellow 




Kock bass 




Suckers ! 




Sun-fish - - ' 




Total 







41,880 1 3,764 

1 






Miscellaneous: 

Frogs 



600 

120 



Grand total 







8,690 

517 

91,532 1 8,529 

11,750 

920 


Apparatus and species. 

Oneida Eiver. 

Seneca River. 

Total. 

Pounds 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Seines- 

Suckers 





600, 000 

$12,000 







Gill nets. 

Black bass 





929 
9,200 
10,500 
17, 067 

142 

Lake herring, fresh 





138 

' Lake herring, salted 





447 

Lake trout. 7. 





2, 184 

Perch, yellow 





16,848 

5,268 

540 

i;367 

423 

Suckers 


, 


White-fish 




74 





Total 


1 


60,352 

4, 775 





Fyke nets: 

Bullheads and cat-fish. . 


i 


38,218 

300 

2, 263 
6 

Dog-fish 


1 


Eels 


i 


2, 190 

110 

German carp 


i 


1,474 

4,764 

18 

Suckers 


1 


187 

Sun-fish 


1 


225 

23 





Total 




47,171 

2, 607 





Pound nets: 

White-fish 


! 


2,317 

46 
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TaUe showing by waters^ species, and apparatus the yield of the interior fisheries of New 

York in 1902 — Continued. 


Apparatus and species. 

Oneida Riyer 

Seneca River. 

1 Total. 

Pounds 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Hand lines: 







Black bass 



3,200 

$384 

075 

$4 087 

Bullbeads and cat-fish.. 



16, 100 

805 

170 ’ 050 

8 724 

Eels 



300 

24 

300 


German carp 


.. 

410 

16 

410 


Lake trout 




53, 1 50 

6 626 

Muskellunge 





48 fi50 

7 ] 290 
6 205 

Perch, yellow 





74 550 

Pickerel 




2, 000 

200 

41 900 

4,086 
1 058 

Pike, wall-eyed 



4,500 

540 

10 420 

Kock bass. 



150 

76 

Smelt 





17 fiOO 

9 120 

Suckers 



1,000 

50 

2 OOO 

’ 130 

Sun-fish 



2* 000 

160 

White-fish 





’600 

75 






Total 



27,510 

2,019 

458, 755 

40,676 

Set lines: 







Bullheads and cat-fish.. 





/O, oOO 

5 500 

3,210 

275 

Eels 





Pickerel 





’920 

20 4()0 

92 

701 

Suckers 





White-fish 





2,’ 500 

313 






Total 





99, 820 

4 491 







Tip-ups: 







Bullheads and cat-fish.. 





20 800 


Eels 





’400 


Perch, yellow 





34 300 

2, 117 
4 654 

Pickerel 





59 , 598 

Pike, wall-eyed 





25 ’ 376 

2 162 

Sun-fish 





’290 

’ 25 






Total 




1 

140, 763 

10 030 







Spears: 







Bullheads and cat-fish.. 





610 
3, 975 

31 

352 

Eels 





German carp 





1 ’ 410 

71 

Lake trout 





4, 950 

870 

6 600 

Muskellunge 





44 ’ 000 

Perch, yellow 





25^ 600 

2 048 

Rock bass 





’ 650 

’ 49 

Suckers 





4, 910 

361 

Sun-fish 





1,675 

134 

Frogs 



2,800 

140 

8,000 

296 

Total 



2,800 

140 

95, 780 

10, 812 

Eel traps: 


1 




Eels, fresh 



1,000 

120 

1 000 

120 

Eels, smoked 

11,260 

. 

$900 

11 ', 260 

900 




Total 

11,260 

900 

1,000 

120 

12, 260 

1,020 

Miscellaneous: 


] 




Progs 




13, 700 

1 340 







Grand total 

11, 260 

900 ^ 

31,310 

2, 279 

1,530,918 

87, 897 


Table showing jishermen employed on inland waters of New York. 


Body of water. 

Number. 

Body of water. 

Number. 

lakes: 


Lakes— Continued . 


Bear 

6 



Canandaigua 

14 

Otsegn 


Cassadaga 

10 



Cayuga 

49 

Seneca . 


Champlain 

175 

Skaneateles ^ 

0 

Chautauqua 

65 

Elvers: 

0 

Conesus..,., 

12 

Oneido, 

A 

George ^ 

13 

Seneca 

21 

Keuka 

67 


Mill Site 

$ 

Total 

804 
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VERMONT. 

With the exception of Lake Champlain, the commercial fisheries of 
the lakes and >streams of Vermont are insig’nificant. In 1902 there 
were five gill nets used in taking white-fish in Lake Bomoseen, two in 
Lake St. Catherine, one in Lake Memphremagog, and one in Lake 
Hortonia. In Lake Bomoseen 3,462 white-fish were taken in these 
gill nets, in Lake St. Catherine 534, in Lake Memphremagog 105, 
and in Lake Hortonia 165. A very few perch, pickerel, and sun-fish 
were also taken. Nearly all the fish captured were used or given 
away by the fishermen, and the fishery, therefore, can hardly be classed 
as commercial. As the catch is so small, the State fish commissioners 
have recommended that the granting of licenses to fish in these waters 
be discontinued. 

In Lake Champlain entirely different conditions prevail. For some 
years the seine fisheries on the Vermont side of the lake have been 
numerous and exceedingly important for such a body of water, 
especially in Missisquoi Bay, at the foot of the lake. There have 
been many attempts to stop this form of fishing, which is exceedingly 
destructive to some of the most valuable species in the lake, more 
particularly the wall-eyed pike, which forms nearly half of the catch, 
and white-fish and pickerel, but it seems impossible to do this so long 
as Canada permits her fishermen to haul seines in that part of the bay 
which lies within her borders. The seines are operated in the spring 
principally for wall-eyed pike; in the fall, mainly for white-fish, which 
are locally known as ‘‘shad.” 

A few gill nets were operated for sturgeon near the foot of the lake 
in 1902 and met with fair success. A hand-line fishery through the ice 
for smelt was carried on from Burlington and vicinity and a few tip-ups 
and spears were also employed. Quite a number of set lines were 
used, but the fish taken thus were consumed almost entirely by the 
fishermen themselves. 

As compared with the figures for 1895 the fisheries show a most 
gratifying increase so far as apparatus and shore and accessory prop- 
erty are concerned, while the total catch more than doubled and the 
value more than quintupled in the same time. The number of fisher- 
men employed was 145, using 69 boats, valued at |2,795, and appa- 
ratus as follows: 57 haul seines, 10,594 yards in length, valued at 
$2,720; 30 gill nets, 2,475 yards in length, valued at $180; 85 tip-ups, 
$17; hand lines, $12; and spears, 5 in number, worth $3. With shore 
property valued at $3,690, the total investment in these fisheries was 
$9,417. 

In 1895 the catch amounted to 208,139 pounds, valued at $7,160, 
while in 1902 it was 528,682 pounds, which sold for $37,669, a gain of 
320,543 pounds and $30,509. With the exception of lakes Erie and 
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Huron, Lake Champlain leads all other bodies of fresh water in the 
United States in the catch of wall-eyed pike and pickerel. 

The table below shows the extent of the commercial fisheries on the 
Vermont side of the lake in 1902: 


Table showing by apparatus and species the yield of the fisheries on the Vermont side of 

Lake Champlain in 1902. 


Species 

Haul seines 

Tip-ups. 

Gill nets. 

Pounds 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 


54,920 

4,100 

060 

43,917 

48,111 

203,836 

674 

1,460 

SI, 679 
206 
83 
2, 575 
3, 856 
16, 319 
40 
73 

4, 700 

S118 
















Pickerel - 

3, 600 
7,100 

288 

596 



Pike, wall-eyed 



Rock bass. 



Sturgeon 



14,130 

1,000 

^1,978 

750 

Caviar 



Suckers 

37,375 

15,308 

80,191 

1,854 
767 
5, 777 



Sun-fish 





White-fish 





Total 





490,552 

33, 179 

15,400 

1,002 

15, 130 

2,728 


Species, 

Hand lines. 

Spears. 

Total. 

Pounds, 

Value 

Pounds, 

Value. 

Pounds 

Value. 

Bullheads and cat-fish 





59, 620 
4,100 
660 
43, 917 
51, 711 
210,936 
674 
6,000 
15, 590 
1,000 
37,375 
15, 308 
80, 191 
1,600 

$1,79’7 

206 

33 

2,575 

4,144 

16,915 

40 

600 

2,051 

750 

1,854 

767 

5,777 

160 

Eels 





Lake herring 





Perch, yellow 





Pickerel 





Pike, wall-eyed 





Rock bass 





Smelt 

6,000 

S600 



Sturgeon 



Caviar 





Suckers 





Sun-fish 





White-fish 





Frogs 



1,600 

S160 

Total 



6,000 

600 

1,600 

160 

528,682 

37,669 
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INVESTIGATIONS FOR THE PROMOTION OF THE OYSTER 
INDUSTRY OF NORTH CAROLINA. 


By Caswell Grave, Ph. P., 

Director of Fisheries Lahoralori/, Beaufort ^ N, C. 


INTRODUCTION. 

The following repoi-t is leased upon a stiuly of the physical and 
biological conditions of natural and planted oyster beds in vaiioiis 
localities in North Carolina, and contains a record of experiments in 
oyster culture conducted in Newport and North rivers near Beaufort. 
The physical and biological investigations, which were conducted from 
the U. S. Fish Commission steamer Fish Ilawh^ were begun in 
October, 1899, and, after an interruption extending from the end of 
March to the first of November, were completed in December, 1900. 
The experimental work covered a period of three years, beginning 
in April, 1900. 

The objects of the work of the Fish Hawk were: (1) To ascertain 
the present extent and condition of the natural oyster beds in certain 
sections, for the purpose of comparison with determinations by Wins- 
low on the same ground in 1886-1888; (2) to study comparatively the 
biological conditions of a number of good natural oyster beds and 
typical planted areas, with the object of determining the natui-al cause, 
if such exists, for the failure of the planted beds; (3) to study the 
physical and biological characters of the bottom and water of various 
localities for comparison with the conditions prevailing on good oyster- 
producing localities of the North, and (4) to collect statistics bearing 
upon the value and extent of the oyster fishery pf the State in the past 
and at the present time. 

Boatswain J ames A. Smith, U. S. Navy, commanding the Fish Ilawk^ 
assisted by Mr. W. F. Hill, of the U. S. Fish Commission, conducted 
the hydrographic survey of the sections investigated and made accu- 
rate charts of each, showing the natural and planted oyster beds, the 
character of the bottom, the depth of the water, the direction and 
velocity of the currents, and such other conditions as may, directly or 
indirectly, affect the growth of oysters. 
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Data showing the extent of the oyster industry in all its branches 
were collected by Mr. C. H. Stevenson. 

In the investigation of the biological and physical conditions of the 
oysters and o^^ster beds, the following factors were considered: (1) The 
organisms that make up the food of the North Carolina oysters; (2) 
the source of this supply and its richness in different localities and 
at different seasons of the year; (3) the effect of bottoms of different 
character upon the growth of oysters; (4) the effect of water of differ- 
ent densities upon the growth and condition of oysters; (5) the enemies 
and diseases of North Carolina oysters; (0) the animals and plants that 
are found living with the oysters on natural and planted beds. 

The experiments were designed (1) to determine whether it is possi- 
ble to develop a profitable industry in oyster culture in North Carolina 
on the grounds available for planting purposes, and (2) in case no 
insurmountable obstacles to the growth of marketable oysters on these 
grounds should be found to exist, to develop simple methods of oyster 
culture by which the failures hitherto attending attempts to grow 
oysters on planted beds might be avoided in future operations. 

Owing to additional duties, it became necessary at the beginning of 
the second season for me to have an assistant in the experimental work, 
and Mr, O. C. Glaser was employed. The experiments were at first 
conducted jointly, but during the third season Mr. Glaser was alone 
in that phase of the investigations, following the original plans, how- 
ever, and using the methods already adopted. He also began some 
further experiments on the growth of oysters, a description of which 
is included in this report (pages 329-341). 

The survey of the oyster grounds and the experiments in oyster 
planting have been carried on jointly by the United States Fish Com- 
mission and the North Carolina Geological Survey, the greater part of 
the expense connected with the former being paid by the Fish Com- 
mission, the Geological Survey paying the greater part of the cost of 
the experiments. To Prof. J. A. Holmes, State geologist of North 
Carolina, is due much of the credit for any advantage to the oyster 
industry of North Carolina that may result from this investigation. 
It was at his suggestion that the United States Fish Commission began 
the work, and his plans have been followed by those in charge of the 
various lines of investigation. Prof. W. K. Brooks and Prof. H. V. 
Wilson were also consulted in regard to the biological work, and it is 
a pleasure to acknowledge the helpfulness of their advice and encour- 
agement. Mr. Hollister Potter, of Beaufort, generously placed at our 
disposal the oyster shells needed for the planting experiments, and I 
take this opportunity to thank him publicly for the many evidences of 
the sympathetic and intelligent interest he has taken in the work from 
its beginning. Thanks are also due to Capt. J. A. Smith, the other 
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officers, and the crew of the Fish Hawl\ from whom 1 received inan^^ 
favors while stationed on the vessel. 

In the preparation of this report free use has been made of the 
investigations of Captain Smith and Mr. Stevenson; and the chapters 
on the anatom}^ and development of the oyster, at the request of Pro- 
fessor Holmes in the special interest of the North Carolina oystermen, 
have been reprinted from the United States Fish Commission Eeport 
for 1897. 

METHODS. 

The exact conditions which are most favorable to the growth of 
oysters and wffiich determine their quality are not sufficiently^ well 
known to make it possible, at present, to predict the results of oyster 
planting in an untried locality. It is altogether possible, too, that 
sufficient data may never be compiled from which such predictions can 
be made, but the use of accurate methods of observing and recording 
certain of the conditions under which the oysters of different localities 
live is a step in this direction which should be continued. The pub- 
lished observations on the density of the water on oyster beds in 
almost every oyster-producing region along the Atlantic coast are 
such as to be of g'reat value to prospective oyster planters. Other 
factors, such as the general character of the bottom, depth of water, 
and velocity of currents, have also in a few instances been well 
described, but the terms used are usually indefinite, and nothing is 
given concerning the methods employed. In order to have real 
value in comparing the different localities, all observations on the 
same condition or set of conditions should be made according to uni- 
form and accurate methods. In the work of the present survey, 
therefore, considerable attention was paid to this subject, and when- 
ever possible methods already in general use were adopted. 

The description, which follows, of the methods used in the work of 
the biologist does not include methods of oyster planting, as they are 
best considered in the chapter dealing with the experiments. 

The salinity or specific gravity of the water over the oyster beds 
was determined in the usual way, Hilgard’s ocean salinometer being 
used. This apparatus consists of a copper cup for holding the sample 
of water, and a seines of three sealed glass floats, each float a cylin- 
drical bulb with a slender stem, the bottom weighted with a small 
amount of shot and the stem containing a graduated scale, which in 
the first float reads downward from 1.000 to 1.011, in the second from 
1.010 to 1.021, and in the third from 1.020 to 1.081. The weight in 
the first is just sufficient to cause the float to sink in fresh water to the 
top of the scale, marked 1.000, the specific gravity of fresh water; as 
salts are dissolved in the water the specific gravity is increased, in pure 
sea water reaching 1.023-1.027. Float No. 1 is therefore used for 
determining the specific gravity of brackish water, No. 3 in ascertain^ 
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ing the specific gravity of ordinary sea water, and No. 2 for water 
between these grades. 

The specific gravity varies to some extent with the temperature, 
being less when the water is warm than when cold. Thus in work 
requiring very great accuracy it is necessary to standardize all 
specific gravity observations — that is, to calculate the error in each 
case due to temperature with reference to an adopted standard. For 
all practical purposes, however, this inaccuracy is not great enough to 
materially modify results, and may be disregarded. 

The water over the oyster beds was examined frequently at diflPerent 
stages of the tide and at different seasons of the year. Readings from 
the salinometers were regularly taken and recorded, and at the end of 
each month a general average was made. These averages appear in 
this report in the food tables. 

The apparatus for determining the velocity and direction of the 
currents which flow over the oyster beds was designed by Prof. J. A. 
Holmes and consists of a c^dindrical ^‘drag’’ suspended by a wire 
from a small floating buoy. The distance between the buoy and the 
drag is regulated according to the depth of the water, the aim being to 
have the drag suspended in the swiftest part of the current. To the 
buoy or float is attached a long line, wound upon a reel, on which are 
tied at intervals of 50 feet small pieces of colored cloth. In determin- 
ing the velocity of the current in a certain locality by means of this 
apparatus, a launch or other boat was first anchored in the channel and 
the drag and float lowered from the stern. As soon as the drag filled 
with water and sank, the line was allowed to pay out until the first 
mark appeared; it was then held until the timekeeper gave the signal 
to set it free. The time required for each of the marks on the line to 
be carried past a mark on the stern of the boat was noted, and from 
these obseiwed intervals the rate of the current per mile was calculated. 
Numerous observations and calculations of this kind were made in 
each locality, and an average was computed. These are shown on the 
charts and in the text. 

The character of the bottom in each locality was carefully examined, 
first by means of a sounding rod, and then from a sample collected by 
using a short piece of sharpened iron piping welded to a long iron rod. 
This being thrust into the bottom, unless the latter were composed of 
pure sand or shells, the instrument came up filled. The contents were 
examined in the laboratory under the microscope when desirable. 

The constituents of the food of oysters have been repeatedly deter- 
mined, but the cases are few in which attempts have been made to 
ascertain the amount of each constituent and its source. The intex*- 
esting qualitative examinations made by Lotsy ® gave a general idea of 


a J. P. X^otsy.— T3ae Pood of the Oyster, Chtm, and Eibhed MusseL TJ. S. P. C. Report 1893, pp. 376-886. 
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the food of Chesapeake oysters, but they do not show the food value of 
the water. In his report on the oyster beds of Louisiana, Moore 
gives the actual amount of food found in a given quantity of the water 
taken over the best oyster beds, the calculations based on examina- 
tions with the microscope and the Eaf ter cell. A very similar method 
was employed in mj work, but before describing it the method used 
by Bashford Dean ^ in dealing with the same problem in the oyster 
survey of South Carolina waters may appropriately be discussed. 
Dean used a chemical test in determining the food value of the water, 
the amount of albuminoid ammonia being taken as representing the 
amount of available oyster food, or at least supplying data from which 
the relative value of different localities for oyster culture might be 
compared. In obtaining a specimen of water for analysis he pro- 
ceeded as follo'ws: Two litei's of water was collected 1 foot from the 
bottom over the oyster grounds, brought to the laboratory, and after 
being vigorously agitated was allowed to stand for a few minutes so 
that the sediment might settle. A sufficient quantity of w^ater for 
analysis was then taken from the middle of the jar. It is here sup- 
posed, as is shown by the following quotation, that the organisms 
which constitute the food of the oysters will remain suspended, while 
the organic impurities will have settled: “The specimen represents 
the average prevalence of oyster food in the given locality, and, if 
properly collected, it may be proven hy the microscope to be practi- 
cally free from the organic matters which should not be included in the 
food of the oyster.” 

After my study of the North Carolina oyster, I can hardly^ agree 
that the above method is in any way reliable in the data it sup- 
plies, and, since it may prove to be of economic importance to be able 
to determine, previous to an expensive oyster-planting operation, the 
food resources of a locality, I have endeavored to perfect a method 
which will be fairly accurate in its results. My reasons for discard- 
ing Dean's chemical test for a microscopical examination of the water 
ai’e: (1) No matter how carefully the specimen of water has been col- 
lected it is sure to contain an abundance of organic impurities, which 
do not quickly settle but remain in suspension for a considerable 
time — several hours. (2) Among the first things to settle to the bot- 
tom, when the water is freed from currents, are some of the largest 
and most valuable food forms of the oyster — for example, Eupodiseics^ 
CoscinodisGus^ and Melosira (see figures, page 285); while among the 
last to settle are the light spiny diatoms of which the oyster can make 
no use and of which the water is so full — for example, Nitzschia and 
Rhizosilenia. The former would not be included in the chemical test, 

« H. F. Moore* Eeport on the Oyster Beds of (14) Louisiana. U. S. F. C. Report, 189S, pp. 45-100. 

Bashford Dean*. “ The Physical and Biological Characteristics of the Natural Oyster Grounds of 
South Carolina.” Bull. U. S. F. C., 1890, pp. 335-361. 
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whereas the latter would. (3) Copepods and other small Crustacea, 
and various larval forms which are so very common at times in all 
salt and brackish waters, form no appreciable part of the oyster’s diet, 
yet these would be included in a chemical analysis. (4) While an 
oyster depends wholly upon what the currents bring within reach of 
its cilia, it does not passively accept all that is brought. I have 
abundant reason for believing that ihe oyster possesses a limited 
amount of selective power in feeding and is able in a measure to dis- 
card objectionable forms. Very active creatures, like small Crustacea 
and larviB, are seldom caught, being able to free themselves from the 
incurrent streams of water set up by the ciliary movements of the 
oyster. 

From the above facts it can be readily seen that before any deter- 
mination of the food value of the water of a certain locality can be 
made it must be known what forms existing there constitute the 
oyster’s diet, and the conclusions must be based upon the abundance 
of these forms and not upon the abundance of organic forms in gen- 
eral. The method followed in these investigations, which proves to 
be fairly accurate, was carried out as follows: A liter of water was 
carefully collected 1 foot from the bottom in the locality under con- 
sideration. This was done by lashing a bottle of 1 liter capacity 1 
foot from the end of a pole. When the pole was thrust to the bottom 
the cork was drawn by a string attached to it, and when the bottle 
had filled it was brought to the surface and unlashed, recorked, and 
labeled. A number of oysters were then tonged from the same locality^ 
and three were chosen which had a length of not less than 3 and not 
more than 4 inches. The contents of their stomachs were removed by 
means of a medicine dropper thrust into the stomach after one shell 
had been removed, a very simple process when the position of the 
stomach is known. The stomach contents were examined as soon 
after removal as practicable. The amount taken from three oysters 
was found to be seldom more than 10 cc. When less, water was added; 
when more, it was allowed to settle and the clear surface liquid was 
X'emoved, the examination thus beginning each time with 10 cc. of 
the food solution. This liquid was violently shaken in a bottle and 
1 cc, quickly removed and put into a Kafter cell,^ where it was care- 
fully examined and the number of food forms estimated, the process 
being repeated twice. From the three estimates thus obtained the 
amount of oyster food in the entire 10 cc, was calculated, and this 
divided by 3 gave the amount per oyster. 

The specimen of water was allowed to stand for eighteen to twenty- 
four hours, until all the sediment and organisms (except small Crusta- 
cea and swimming larvm) had settled and formed a definite layer on 

a If it be desired to determine the food resources of a locality in which no oysters are found it is 
only necessary to plant a few oysters a few days before the examination is made. 

b The Eafter cell and the method of using it are described on pages S66-367 of J. I. Peck’s report on 
“The Sources of Marine Food,“ U. S. P. C. Bull, for 1895. 
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the bottom of the bottle. In localities where Peridinese were found 
to constitute a perceptible part of the diet of the oysters, formalin (20 
cc. per liter) was added to the water, it having been found that other- 
wise these plants were all lost in removing the water, which was carefully 
siphoned off to as low a level as possible without disturbing the settlings. 
The water and settlings remaining in the bottle after two rinsings were 
put into a smaller bottle (6-ounce wide-mouth) and again allowed to 
settle. After a second siphoning away of the clear water the settlings 
had a volume not exceeding 15 cc., and the diatoms and other organ- 
isms in this x’esidue which belong to the species that have been found 
to make up the diet of the oysters, were counted in the same way as 
those in the stomach contents. 

There are usually to be found in an oyster’s stomach, or in the set- 
tlings from a specimen of water, several species of organisms, chiefly 
diatoms, and most of them minute forms. I have found by calcula- 
tion that the food contents of a given liquid may be very accuratel^’^ 
expressed by considering the number of the large forms only; for 
example, it was found that one Eiq^odisciis mdiatiis is equal in volume 
to more than one hundred and fifty individuals of the small species of 
OoscinodisciiSj and although the latter is quite numerous in oysters 
from Newport and North rivers, it may be discarded without affecting 
the result. 

Observations as to the food resources in Newport and North rivers 
were made and recorded weekly during the summer seasons of 1900, 
1901, and 1902. From these records have been made the monthly 
averages which appear in the food tables on page 289. The examina- 
tions made in Pamlico Sound covered but short periods of time, in 
1900, so that in each case one average only has been made. 

The methods used by Moore in his work in Louisiana differ from 
those just described only in that all species of diatoms found in the 
water were counted and given as the food value of Louisiana waters. 
When, therefore, in his report on the oyster beds of Louisiana (p. 
51), Moore states that the food value of the water over the beds in 
False Mouth Bay is 22,000 diatoms per liter, it does not follow that the 
supply of available oyster food in that locality is greater than that in 
the Beaufort region, where I have found each liter to contain about 
11,654^, for if all species of diatoms had been counted in the latter 
place the number would have been fully equal to and usually greater 
than that given by Moore. 

The method devised for determining the time required by an oyster 
to get a certain amount of food from the water is described on page 291. 

For ascertaining the condition of individual oyster beds the methods 
were suggested by, and carried out under the direction of, Capt. J. A. 
Smith, of the Fish Hmoh, The o3^stermen were questioned as to the 


oTlie average from results of the work of three seasons in Newport and North rivers. 
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usual catch the^^ had been able to make on the beds, and this informa- 
tion was supplemented by the results we were able to get by tonging 
and dredging the beds. 

In our tonging operations a certain definite area was covered, and 
an accurate count made of everything brought up by" the tongs, 
including marketable oysters, small oysters, spat, shells, and other 
animals. 

For the examinations by dredging, a regular oyster dredge boat was 
hired, and towed over the oyster beds in various courses by a steam 
launch. When the dredge on one side of the schooner had been on 
the bottom one minute it was hauled in and emptied, the one on the 
other side being let down. This was continued until the schooner 
had crossed the bed, when another line of dredgings was begun. The 
contents of each dredge haul were examined and counted. The exact 
position of the schooner at each haul was determined by sextant angles, 
signals having been erected on shore for this purpose before the work 
began. On certain beds in Pamlico Sound, which were exposed to the 
action of waves, oyster shells with their hinges intact were abundant. 
These were thought to indicate the amount of damage done to the beds 
by the recent storms. It was evident that the oysters had recently 
died, whatever may have been the cause. 

SURVEY OF NEWPORT AND NORTH RIVERS. 

GENERAL CONDITIONS. 

The survey of I^ewport and North rivers was conducted from the 
steamer Fish Ilawh^ the men being transported to and from the oyster 
beds in launches and row boats. The work covered the period from 
October 6 to November 23, 1899, in Newport River; from the latter 
date to January 7, 1900, in North River. 

Before beginning the work in either case, signals were erected by 
Captain Smith at various places along the shores, to be used in mak- 
ing triangulations of the oyster-producing regions. From these angles 
and the sketches and observations thus made, charts were constructed 
by Mr. W. F. Hill, giving the location and extent of each of the 
natural and planted oyster beds, the depth of the water covering them, 
and the character of the bottom. The positions of the stations at 
which observations were regularly made on the density of the water 
and the velocity of the currents are also shown, and in connection 
therewith the averages for the entire survey of the observations made 
at each. A record of the density observations at certain of these 
stations during the three seasons immediately following the survey 
are given in the food tables on page 289. 

The total areas of the natural oyster beds in Newport and North 
rivers and tributaries, including reefs ” and areas of scattered 
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oysters, were found to be 25T.7 and 135.22 acres, respectively. Com- 
paring these figures with those given by Winslow for 1887, it is evi- 
dent that during the twelve j^ears that intervened the beds have- 
become considerably reduced in size. Winslow gives 403 acres as the 
area of the Newport beds, not including those of Carrot Island, and- 
242.75 acres as the area of the beds of North Eiver. His estimate 
that the entire area in each liver not now occupied by natural beds 
was available and suitable for o^^ster culture in some of its branches is 
also veiy much greater than the estimate of Captain Smith, who,, 
guided b}^ the experience of those who have planted oysters in these- 
waters since the survey by Winslow, gave 3,840 acres as the amount 
of ground suited to planting in Newport and 3,600 acres in North 
River. My own experience, acquired since the survey in 1899, would 
lead me to reduce the amount still more, limiting all planting to such 
unoccupied bottoms as are found above the lines referred to in the 
discussion of the natural beds on the next page. 

The amount of ground under cultivation in Newport River at the 
time of Winslow's survey was 28 acres. In 1899, although as many 
as 170 entries of ground had been made since 1887, there were no- 
beds on which the taxes for the previous 3"ear had been paid, and hence' 
none to which a good title could be claimed. In North River, how- 
ever, in 1899, there were 500 acres of ground which had been pre- 
empted for oyster culture, on most of which more or less planting 
had been done and on which the taxes were paid. The amount of 
ground under cultivation at the time of the surve}^ by Winslow was- 
310 acres. 

These waters are more like baj^s than rivers, their courses being' 
VGiy short and their mouths very wide. The mouths, moreover, are- 
more or less filled with extensive low islands covered with tall marsh 
grass, separated from each other by shallow channels, and from the 
mainland by wider and deeper ones, which are used by the oystermen 
and fishermen in navigating the rivers. The supply of fresh water 
is furnished by seepage from the extensive marshes lying about the^ 
headwaters of the streams, and is ordinarily so limited that the cur- 
rents are almost wholly due to the tide. The fresh water reaches the. 
rivers either directly or through small shallow streams which pene- 
trate the marsh lands, and except during very dry or ver}^ wet seasons . 
the supply, although limited, is constant, flowing into the rivers at. 
various points in their courses and meeting and mixing with the salt 
water brought up by the tides. At and near the sources the water is- 
usually quite fresh, but the density gradually increases with the down- 
ward course of the streams until by the time the mouths are reached 
the salt water is so largely predominant that the effect of the fresh is- 
scarcely perceptible. This condition explains the fact that the oyster 
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beds which regularh" produce oysters marketable as ^‘selects” are 
limited to the upper parts of the rivers. These oysters will live in 
pure sea water, and are not immediately killed by water which is 
almost fresh, but thej" thrive best in water which has a specific gravity 
of about 1.014.^^ 

During a season of very great drought, however, the water over 
the beds in the upper parts of North River becomes more dense than 
at the mouth or at Beaufort Inlet, this peculiar condition being 
brought about by evaporation. The water in the upper part of the 
river is very shallow, but is spread out over a large area. Before it 
is carried past the river’s mouth the tide changes, and, since there is 
no fresh- water suppl}", the same water is returned, day by daj^ grow- 
ing more salt. In August, 1900, when a density" of 1.023 was noted 
at Beaufort Inlet, a density of 1.0248 was noted at the station near 
the Sunken Rock beds. It is also quite common after heavy wunds 
from the northeast and east to find the water at the mouth of this 
river less dense than over the oyster beds farther up, brackish water 
having been blown down through Core Sound from Pamlico. This 
occurred on November 28, 1899, the density at the rivei^’s mouth 
being 1.0142, while over the planted area (station 7) it was 1.0162. 

In summer the temperature of the water becomes very high, espe- 
cially on days when low water occurs near midday, 93^ F. having 
been noted above Harlow Creek in Newport, and on the experimental 
bed in North River at such times. In winter ice often forms over the 
beds, killing the oysters which are exposed or which are in very 
shallow water. 

From tide gauges located at the Morehead Cit}" railroad wharf and 
at Lenoxville during the survey, and later from the gauge at the Fish 
Commission laboratory at Beaufort, the average daily vertical range 
of the tides in the harbor was found to be about 3.5 feet, with a maxi- 
mum height of 5.2 feet. High winds modify to a considerable 
extent the height of the tides and to less degree their regularitj^, but 
usually the periods of ebb and flow take place with mathematical 
regularity, five hours flood being followed by seven hours ebb. ‘The 
stages of the tides on the natural oyster g'rounds, which, in both 
rivers, are located about 8 nautical miles from the jetties at Fort 
Macon, have been found to occur two and one-fourth hours later than 
the corresponding stages at the latter places. 

As was mentioned above, lines can be dmwli in both rivers separating 
with a fair degree of accnracj^ the beds that produce a good quality of' 
oysters from those that do not. In Newport River such a line would 
reach from a point just below the mouth of Harlow Creek to the oyster 
signal “Willis” on the opposite shore. In North River it would con- 
nect a point half way between the mouth of the small creek below 


a Fresh water has a specific gravity of 1.000; that of sea water is about 1.026. 
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Gillikins’s windmill and Wards Creek with oyster signal Sandy,” 
exception being made of the beds in the upper part of Wards Creek. 
During wet seasons these lines would be farther down, during a period 
of drought farther up the rivers. The oysters from the lower beds 
are misshaped, ill flavored, ^ and usually poor, and are used only by the 
canneries in putting up their poorest grade of stock. 

The bottom in the upper parts of both rivers between the oyster beds 
is principall}" made up of black mud, although areas of hard white 
sand, considerable in extent, are also found. The muddy bottoms are 
either soft, stick}-, or hard, a variable amount of sand and shell frag- 
ments being mixed with a fine, light, organic debris. The la3-er of 
mud varies in thickness from a few inches to several feet and rests 
upon a substratum sometimes of cla}^, sometimes of sand. 

These extensive mud flats are the source of a considerable part of 
the oyster's food supply in these streams. Diatoms of many species 
live and multiply on the mud surfaces in such numbers that on per- 
fectly calm days they give to the mud their yellowish-brown color, 
and, with the light surface layer of the mud, are easil}- taken up h}^ 
the waves and currents and carried over the oyster beds, thousands in 
each quart of water. The food supply is made up of the same species 
of diatoms in both rivers, but during the periods when observations 
were made the quantity in Newport Eiver considerably exceeded that 
in North River, and in the upper parts of both streams the suppl}^ 
was greater than in the parts below. In Newport Eiver the food is 
more available to the oysters because of the more rapid currents. 
The food question is discussed elsewhere. 

The bottom in the upper part of Newport Eiver has a much more 
uneven surface than that in the corresponding part of North Eiver, 
the result being that swifter currents are developed in the former 
than in the latter. In North Eiver above the mouth of W ards Creek, 
the water is fairly uniform in depth, and in consequence becomes 
evenly distributed over the whole area. The general flow which takes 
place over the Sunken Rocks seldom attains a velocity greater than 
one-eighth mile per hour. In Newport Eiver, on the other hand, in 
the vicinity of the Ci’oss Rock beds, a velocity of one -half mile per 
hour is reached in the channels, and the oyster beds are so located that 
they are washed by the currents, the formation of the beds interrupt- 
ing the channels and forcing the water to flow around. 

NATUEAL OYSTEE BEDS. 

The natural oyster beds of these rivers may best be described under 
two headings — reefs and tonging gTOunds. 

Beefs* — 03’'ster reefs occur in both rivers from source to mouth, 
and each of the larger ones has been given a name by which it is known 
among the oystermen and fishermen. They are long, narrow ridges 
of mud and shells, the tops usually covered with a dense growth of 
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badly shaped oysters known as coons/’ The long axes of the reefs 
are usually at right angles to the shore line, but a study of the condi- 
tions under which they have been produced shows that their position 
depends upon the direction not of the shore line but of the currents 
which flowed past them during their growth, the formation always 
making right angles with the direction of flow. The reefs are consid- 
erably higher than the surrounding areas, and at low tide for a longer 
or shorter period of each day they are not covered by the water. 
When thus exposed to the air the oysters are not only unable to feed, 
but are often subject to the extremes of summer and winter temper- 
atures. The poor quality of those growing on the reefs may be due 
in part to these adverse conditions; their ill shape, however, is due to 
crowding that takes place among individuals, for although not favor- 
able to the growth of adult oysters, the conditions on the reefs are 
most favorable for the attachment and growth of spat. 

From a commercial point of view the oysters produced on the reefs 
are considered almost useless, although they have been sometimes 
used by the canneries in putting up their poorest stock. The chief 
value of reef oysters is to be found in the supply of spawn they fur- 
nish to the oyster beds located in deeper water. No matter how much 
the latter beds may be depleted of spawners, they are quickly restocked 
from the spawn of the oysters on the reefs. 

A living reef, when closely examined, is found to be made up of 
clusters of oysters, each rooted in a substratum of soft organic mud 
mixed with shells and shell fragments. Between the clusters numbers 
of mussels, crabs, and worms are also usually present. The individual 
oysters of a cluster are long and narrow, and from their fancied 
resemblance to the paw of a raccoon, it is supposed, are known as 
‘‘coons.” 

A cluster is a peculiar colony, representing from three to seven 
generations of oystei’s, all but two to four of them dead. Each gen- 
eration becomes attached to the shells of the preceding, and thus the 
cluster grows wider and higher in a way which may be described by 
comparing it to a genealogical tree. The oldest or lowest oysters, 
dying either from being crowded by the oysters above or smothered 
by the sediment below, leave their empty shells as anchors or supports 
to the colony. Sediment is constantly deposited between the clusters, 
the bottom thus keeping pace with the upward growth of the oysters. 
The individuals of a cluster assume a vertical position, with mouth 
uppermost, and, crowded on all sides by their neighbors, they can grow 
only in the remaining direction— from their free ends. 

On examining the immediate vicinity of a reef when it is not covered 
with water a strong current is found at the outer end, the direction of 
the flow at right angles to the long axis of the reef. A short distance 
either above or below the reef are more sluggish currents, either par- 
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allel to the long axis or in long curves and eddies. The water at the 
immediate edges of the reef has still less motion. These conditions I 
have sought to illustrate in figure 1, on page 262. Their effect is read- 
ily seen; the oysters and shells at the end of the reef, where the swift 
current sweeps past, are alw^ays washed clear of sediment, while above 
and below the reef the conditions are favorable to the deposition and 
collection of the silt, which is ever present in large quantities in the 
water of Newport and North rivers. 

Young oysters at the end of their free swimming life attach them- 
selves to almost any object, whether suitable or unsuitable, which 
happens to be at hand when the critical attaching stage is reached, 
but only those survive that chance to settle on bard smooth surfaces 
and in places practically free from sediment. The oyster at the time of 
its attachment is so small and delicate that it is easily smothered. For 
this reason, in Newport and North rivers, of the millions of ^mungo^^s- 
ters that attach themselves every season, comparatively few overcome to 
maturity. It will thus be readily seen that the most favorable places on 
a reef for the attachment of spat are the oysters and shells at the end, 
where there is no danger of being overwhelmed by sediment, and food 
is carried past their mouths in constant abundance. It is very diflerent 
at the sides of the reef; some of the young oysters settle w^here there 
are coatings of sediment, which kills them immediately; others suc- 
cumb soon after attachment to the silt which, no longer held in sus- 
pension by the water when checked in its motion by the reef, is 
constantly being drizzled upon them and carried into their gills. The 
oystex’s that survive ai'e comparatively few. The soft bottom just 
beyond and at the sides of a reef is gradually hardened by the oysters 
and shells that fall or are knocked from the top of the reef; but at the 
ends many of the living oysters that fall beyond the reef survive, and 
their shells afford places for the attachment of spat a little farther out 
than were before available. There are thus two formative processes 
at work, building more rapidly at the end than at the sides of the 
reef. 

The manner of origin and growth of existing reefs is not only very 
interesting, but instructive, for in it is illustrated nature’s method of 
preparing soft muddy bottoms for the gi’owth of oysters; and if it 
can be copied by man, it is a method b}^ which many of the now bari^en 
muddy ax^eas in the Beaufort region and in Pamlico Sound may be 
made to produce oysters of good quality. The substratum of the 
present oyster reefs is hard, but they are, with few exceptions, sur- 
rounded by deep, soft mud, and, as 1 will endeavor to show, there is 
every reason to believe that the bottom where they now stand was 
once not diffei'ent fi'om the surrounding mud flats. 

The banks of the rivers and harbor have always presented numerous * 
objects with smooth, hard surfaces to which oysters ixxight become 
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attached, and even now there is a more or less continuous fringe of 
oysters skirting the shores of the rivers and marshes. Y oung ones 
are also found adhering to shells and other solid objects which have 
been for some time firmlj^ stranded on the shoals out in the rivers. 
Permanent objects, however, do not usually exist on the shoals; a 
conch shell, for instance, ma}" lie undisturbed for weeks and become 
covered with spat, but sooner or later currents of unusual strength 
are developed by winds, and the shell with its little colony is swept 
away or covered up. 

Starting with the fringe of 03 "sters referred to, however, or with 
small colonies attached to such objects as rna}" be stranded on the 
shoals, I will endeavor to show how the reefs ma}" have been produced 



Scheme illustrating the conditions near an oyster reef and the steps by which a reef may be formed. 
Dots represent oysters. Arrows represent water currents. Irregular line represents shore line. 
Groups of short lines represent marsh grass. 

through the action and reaction of the conditions described. Because 
of their nearness to flowing water, the oj^sters living on the points on 
the shore where the river bends, or on points which project into the 
stream, are kept clearer of sediment and are supplied with a greater 
amount of food than their less fortunate fellows attached to objects in 
more sheltered places. To he brief, the conditions surrounding the 
oysters living in such exposed places are the same as those pi'eviousl}" 
described for the vicinity of a reef. Figures 2, 3, 4, and 5 illustrate 
the effect of these conditions in producing at first a collection of clusters 
" on the projecting points, then an extension of the clusters, forming a 
bar of oysters toward the current channel. As this bar increases in 
length it causes a gradual slackening of the inshore currents, with 
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consequent i^eduction and the final disappearance of the adjacent 
o 3 ^sters on shore. The growth of the bar continues, finally reaching 
the current channel, where its foidher growth results in forcing the 
current to bend away from the reef and cut a new channel farther out. 
The currents thus no longer flow straight past the end of the reef, but 
strike it at an angle less than 00"^, mailing new^ conditions, under which 
the most rapid growth of oysters, at right angles to the flow of the 
displaced currents, is no longer in the original direction of the reef. 
A branching of the reef at its end is thus brought about, as is shown 
in figures 6 and 7. 

As the reef continues to gTow in length, its damming effect upon the 
volume of water, which must twice each day find its way up and down 
the river, increases, and there comes a time when the reef is no longer 
able to force the entire stream around its outer end. A break must 
occur at some point in the reef, and in nearly all cases in Newpoi*t and 
North rivers this has taken place at a point a few yards from the shore. 
Keef s originating from points in the river would of course grow from 
both ends, and a break in their length would not be likely to occur, 
since wide open w^ays for the water are left at either end. 

Eeefs of recent formation are low and very narrow in proportion to 
their length, and clusters of living o 5 ^sters are found evenly distributed 
over their areas. The patches of oysters in the center, however, in 
time are covered and killed by the sand, mud, and shells washed uj) 
and deposited upon them b}^ the waves, the reefs thus graduall}^ 
becoming higher and wider (fig. 1). With the accumulation of this 
debris year by year the high-water mark is gradually reached. Succes- 
sive catches of spat, which spread over the top of the reef, are repeat- 
edly covered, and finally a plane is reached so near high-water mark 
that the period of time during which the oysters are covered by water 
is too short to allow them to collect the minimum amount of food 
required. Examples of such high, permanently dead reefs are found 
in both rivers. They are conspicuous objects on clear daj^s, for the 
bleached shells and white sand of which they are composed reflect the 
light and give an appearance of dazzling whiteness. 

Grass finally takes root on the high oj’-sterless patches on the old 
formations, and then the “ white reefs begin their transformation 
into “ green’' reefs. The grass}" islands found in various places in the 
rivers are usually very low and marshy, with only a fringe of living 
oysters ai'ouncl them, l)ut there are a few which, in addition to the 
fringe of oysters, have a hard shelly center. This character, together 
with their ]X)sition in the rivers, suggests their probable origin from 
oyster reefs. When a reef is young and low, its growth in length is 
rapid until the limits are reached. Its upward growth is restricted to 
the height at which the oysters are able to catch sufficient food. Each 
reef, however, acts as a dam in catching and holding extensive areas 
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of sediment both above and below, and year by year these areas 
become higher and higher, until they finall}^ reach the height of the 
reef. Grass then spreads over the whole and an island is formed 
with a width greater than the original length of the reef from which 
it started (fig. 8). 

The conditions of some of the t3^pical living reefs of Newport River 
are shown in the table below. The figures represent what w^as found 
on a square foot of the surface on the highest part of each reef. A 
photograph also is reproduced, which gives a better idea of the appear- 
ance of the oystei's and their distribution on the reef. 


Name. 

Oyster 

clusters 

Adult ' 
oysters. 

Spat, 

Shells. , 

Mussels. 

Mud 

crabs 

Cross rock 

22 

43 

108 

60 

37 

5 

Green rock 

21 

32 

137 

26 

97 

2 

Limekiln rock 

19 

47 

120 

50 

28 

4 

“A’' rock 

21 

55 

163 

62 

49 1 

4 




In addition to the above, worms are abundant in the mud about the 
roots of the oyster clusters, and an occasional clam is also found. 
Barnacles cover the shells of oysters wherever found. On the reefs 
near the mouths of the rivers, sea anemones and a species of shrimp 
are abundant. 

Tonging grounds . — The natural oyster beds from which salable 
03'sters are annually obtained hj the tongers lie in the upper halves 
of the rivers and in certain similar localities in their principal head- 
water tributaries. Those tributaries which join the lower halves of 
the rivers have no tonging grounds of importance, but contain onl}" such 
reefs as those found in the parts of the rivers into which they flow. 

Every tonging ground is associated with a reef. They are found 
in some instances apparently independent (Lawtons Rock in Newport 
and Sunken Rock in North River), but in these cases the reefs have 
been cut down and hauled away for use as fertilizer on farm land or 
in the manufacture of lime. Each tonging ground consists of a strip 
of hard or stickj^ bottom of varying width, and extends along either 
one or both sides of a reef below low- water mark. The hardness of 
the bottom on these strips is in nearly every case due to the shells 
that have fallen from the adjoining reef. Such portions as have been 
sufficiently hardened to support single oysters at the sides of very 
jmung reefs or along those surrounded by very soft deep mud are too 
narrow to be of commercial value, but in the vicinity of some of the. 
old reefs the tonging grounds are acres in extent, that around Sunken 
Rocks in North River, for example, containing 40 acres. Natural 
agencies only (winds, waves, rain, and ice) are at work 4n scattering 
shells and oystei’s over the bottoms adjacent to young reefs, and they 
work very slowly, but as soon as the hardened areas become suflaciently 
large to produce single 03’^sters in considerable abundance the oyster- 
men are attracted to them and their growth becomes more rapid, for 
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in tonging oysters and returning the cullings to the bed the soft 
bottoms beyond the hard are rapidly filled with shells. 

Aside from the few oysters annually carried from the reefs by 
waves and ice and deposited upon them, the tonging grounds are 
stocked from the young free-swimming oysters that attach themselves 
to the exposed shells. The amount of spat caught by the shells varies 
from year to ^^ear, the climatic conditions at times being' such that 
practically no catch is made. From the results obtained in the plant- 
ing experiments carried on during 1900, 1901, and 1902 it appears 
that spat become attached in greatest abundance when the specific 
gravity of the water is from 1.010 to 1.017. In Newport River a dry 
season brings about the most favorable conditions, but in Nox'th River 
the best results are obtained when the amount of rainfall is greater 
than usual. The condition of the shells, too, has much to do with the 
amount of spat that becomes attached. If the shells are covered with 
sediment or coated with slime” the oysters are killed, their structure 
and size at this stage being such that they are easily smothered. 

The sediment that settles upon shells in quiet water is easily 
removed by wave motion during high winds, and it probably has little 
efifect upon the catch of spat during a season, but when ‘^slime” 
accumulates it is not so easily removed. By slime” is meant any 
growth that brings about a foulness of the surface of the shells. This 
may be a vegetable growth (diatoms or algae), or it may be brought 
about by animals (sponges, bryozoa, hydroids, etc.). It is produced 
most rapidl}’' and abundantly when the water is salt, the plants and 
animals thriving best in pure sea water, and it is effectively removed 
when the water becomes brackish. On this account the shells on the 
beds situated in the upper parts of the rivers are usually quite free 
from slime and a good catch of spat is annually counted upon, but 
those on the beds lower down often become veiy foul and worthless as 
spat collectors. 

Oysters grown on the tonging grounds owe their superiority to reef 
oysters to the fact that, not being crowded, each oyster not only has 
room for normal growth but is well supplied with food. As has been 
mentioned in other places in this report, the food resources of these 
rivers are adequate for many^ times the number of oysters now pro- 
duced, provided the oysters do not lie too close together. In places on 
the tonging grounds spat often covers the shells when they happen to 
be unusually clean, and the result is bunches of oysters in which the 
individuals are just as ill-shaped and unsalable as those on the reefs. 
The water flowing past such a bunch of oysters is the same in amount 
as that which supplies an oyster growing singly, and contains the same 
amount of available food, but in the one case several mouths share 
what, in the other, is available for one. It is not surprising, there- 
fore, that oysters growing in clusters, whether found on reefs or on 
tonging grounds, are usually poor. 



266 EEPOBT OF COMMISSIONEB OF FISH AND FISHEEIES. 

The depth of water over the tong-ing* grounds varies at low water 
from a few inches to not more than 7 feet, so that dredges can not be 
used. The size of the beds, however, is not such as to attract dredgers, 
only a few weeks being required after the season opens for the tongers 
to catch the stock which has grown daring the year. Before the open- 
ing of canning establishments at Beaufort, the beds were much more 
prolific than now, the usual daily catch at that time being from 25 to 
40 bushels of 03 "sters. The increased demand made by the canneries 
led to the over-fishing of the beds, and at the time of the survey the 
dail^^ catch for a tong boat had been reduced to 8 or 10 tubs/^ In 
taking’ this quantity of o^’sters it was necessary for the oystermen to 
handle an immense quantitjr of callings, as is shown hy the results of 
tongings made on a fow^ of the typical beds in Newport River b}" the 
surveying party. In gathering 1 peck of salable 03 ’sters, there were 
handled on the bed below Limekiln Rock 160 small oy'sters and spat, 
and 1,060 shells; on the bed above Limekiln Rock, 154 small oysters 
and spat and 536 shells; on the bed below Cross Rock, 82 small oysters 
and spat and 400 shells. The beds in North River are in aboat the 
same condition. 

The oystermen do their tonging from small sailing skiffs 15 to 25 
feet in length. Each skiff is usualty manned by two persons — a man 
to tong and a man or a boy to cull. When the bed is reached the 
sail is furled, and laid, with the mast, in the bow of the skiff. The 
tonger works from the stern, dumping the stock, just as taken from 
the bed, upon a wide culling board laid across the boat amidships. 
The culler, armed with a short stout stick, goes over the stock, sepa- 
rating the salable from the undersized 03 ^sters, shells, and other debris, 
returning the callings to the bed and throwing the oysters into the 
boat. The tongs used by the oystermen are made by local black- 
smiths and carpenters, with shafts from 10 to 16 feet in length and 
heads containing 12 to 16 teeth. The implements and the methods of 
using them are shown in various photographs reproduced in the 
report. 

The price received by the tongers for the oysters taken to the can- 
neries is seldom more than 18 cents per tub, and it is often less. 
When ‘‘raw houses” are imnning, however, the price for the best 
stock is higher, 25 to 40 cents being received. The tongers often 
carry their catch to the canneries in their skiffs, but during the busiest 
part of the season the canneries send large sharpies, known as ‘ ^ buy- 
boats,” to the beds to buy from the oystermen. Less time is lost in 
this way, many of the tongers remaining over night in the tonging 
region, ready to begin work at sunrise. 

The largest and best single oysters produced in the Beaufort region 
come from an area in North River lying above Jacks Island Reef, out- 

aThe ‘‘tub” is tbe standard measure adopted by the canneries, and holds li bushels. 
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side the regulai' tonging beds. The 03^stei*s are not sufficiently numer- 
ous on this area to be tonged in the ordinary way, but during very 
calm weather when the water is perfectly clear, the o^'stermen pole 
their boats about over the bottom, picking up the oysters one by one 
as they see them, using for the purpose tongs with very narrow heads, 
locally known as ‘‘nippers.” The supply of oysters on this area is 
very limited, and the^^ bring from 40 to 75 cents per bushel. In New- 
port Eiver single oysters are found onl}^ on the tonging grounds, the 
bottom between the beds being too soft to support them. 

The tonging grounds of both rivers produce clams in abundance, 
and when the 03"ster season is over or when tonging for 03"sters 
becomes unprofitable, the beds continue to be worked for clams. Mud 
crabs, barnacles, worms, snails, and boring sponges are also found 
with the 03"sters, but the3^ are not usualty in sufficient abundance to 
be detrimental. 

The quality of the oysters produced on the tonging beds is not the 
same from 3^ear to 3"car, hut varies with the climatic conditions, which 
affect the two rivers differently. For a few years previous to the 
surve3" the beds of North River had the reputation of iDroducing 
03"sters much finer than those grown in Newport, but this was reversed 
in 1899, since which time the Newpoi’t o3\sters have been considered 
the best in every particular. During this period the food supply in 
Newport has been richer than that of North River, and the difference 
has been enough to account for the difference in result. 

The food of the oysters on the Sunden Rock beds and the richness 
of the food supply in the water over them, as shown by a few exami- 
nations made during the summer of 1900, is given in the table which 
follows.^ 


Food found In the siomuch of an oyster 3J inches In length, and in a liter {about 1 quart) 

of water. 



Melosira 

seiilpta. 

Pleurosigma > 
spencerii. j 

Eupodiscus 

radiatus. 

Nayieula 
didyma. i 

Total. 

Oyster 

8,057 

3,621 

1 

485 1 

1, 058 

5,312 ^ 

14, 912 

Water 

7,590 1 

1,173 

1,712 : 

14, 096 

i 


During the surve3^ (November 23 to January 6, 1900) the densit}^ 
of the water over these beds averaged 1.0189 at surface and 1.019 at 
bottom, high tide; at low tide, the reading was 1.0163 at both surface 
and bottom. During the summer of 1900 the average was as follows: 

Density over Sunl'en Each beds. 


Month. 

High-tide 

surface. 

Low-tide 

surface. 

May - 

1.0178 

1.016 

rune - 

1, 0212 

1. 0206 

July 

1.0243 

1. 023S 

August... 

1. 0246 

1.024 



a This table should be compared with that for the Cross Rock Beds, on page 289. 
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The future history of the oyster beds of these rivers is likely to be 
similar to the past, periods of productiveness followed by lon^-er or 
shorter intervals during* which the 03"sters are not salable. These 
changes may be brought about by a combination of factors, but the 
one having the greatest influence is probably the specific gravity of 
the water. 

PLANTED GROUNDS. 

Oysters were first planted in the Beaufort region about the year 
184:0, a Mr. Hardesty having bedded a small quantity" during that year 
at the head of Harlow Creek. Many such plantings were made from 
this time until about 1859, and many of the beds then planted have 
continued to the present. The idea of the planters was not to raise 
oysters for commercial purposes, but for their own use, as is shown by 
the name which they gave to their beds — ^‘o37-ster gardens” — a name, 
by the way, which has been retained throughout the State for all. 
planted grounds. 

During the survey the Hardesty bed was examined on several occa- 
sions and several bushels of the 03"sters were used on the Fish JIav:l\ 
They were large, well shaped, and in excellent condition. The area 
of the planted ground is necessarily small, being situated in a bend in 
the creek about 1^ miles from its mouth. The bottom is hard now, 
although originally it was probably quite soft, like the bottoms above 
and below the bed. The density of the water is subject to great and 
rapid fluctuations, the supply of salt water, coming from Newport 
Eiver and at times from the Neuse through the Club Foot’’ Canal, 
being greatly influenced b3^ the wind. An abundant suppty of fresh 
w^ater flows in from the extensive marshes lying all about. The min- 
imum density noted over the bed was 1.0028 and the maximum 1.0161; 
the depth of the water is from 1 to 7 feet. It is the supposition of 
the oystermen that the oysters here are fattened b3’' food which comes 
with the fresh water from the marshes; examinations did not confirm 
this view, however, but showed that the food comes from the same 
salt and brackish-water sources that supply the 03"sters of Newport 
Eiver. This bed has been mentioned because it is an example of a 
continuously successful one, situated in a place which has no more to 
commend it to an oyster planter than numerous other larger areas in 
Newport and North rivers. 

The following table, compiled by Mr. C. H. Stevenson, shows the 
number and acreage of the 03- ster gardens made in the waters of Car- 
teret County since 1872. The number of beds made before this date 
can not be accurate!3^ ascertained, since it was not then necessary to 
have the entries authorized by law, and no record of them has been 
kept b3^ the clerks of the cburt. 
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Acreage of oyster gardens in Carteret County. 


Year. 

Num- 

ber. 

Acres. 

Year. 

Num- 

ber. 

Acres. 

Year, 

Num- 

ber. 

Acres. 

1876 

1 

7 

1884 

96 

911 

1892 


763 

1877 

1 

9 

1885 

34 

324 

1893 

19 

1S4 

1878 

8 

71 

188G 

53 

496 

1894 

4 

38 

1879 

1 

8 

1887 

28 

273 

1895 

1 

10 

1880 

2 

17 

1888 

4 

40 

1896 

39 

20 

367 

182 

1881 

2 

20 

1889 

108 

1,042 

1,612 

1,467 

1897 

1882 

5 

47 

1890 

162 

1898 

2 

20 

1888 

4 

37 

1891 

157 



Total, 828 beds, aggregating 7,848 acres. 


Of this total, 107 beds were located in Newport Eiver, and even a 
larger number in North Eiver. Nearly every farmer, oysterman, 
fisherman, and business man living in the vicinity of these waters has 
at some time made an entry of ground and planted some oysters. In 
1899, however, the beds in Newport Eiver had all been abandoned, and 
in North Eiver there were only about 30 beds on which the taxes had 
been paid. In the entire county the total number of beds held at that 
time was 130, covering 1,099 acres. 

The failure of the attempts at oyster culture thus far can not be 
attributed wholly to inexperience on the part of the planters, for the 
most extensive efibrts in Newport and North rivers have been the 
work of men from the North who had had experience in oyster plant- 
ing. The methods suited to conditions in the North, however, may 
not have been adapted to those in North Carolina. Mr. J. N. Ives, 
from New Jersey, planted extensively in Newport Eiver in 1875 and 
in North Eiver in 1891. The o^^sters in North River lived, but were 
not superior to those raised on the natural beds. Oystermen took up 
the oysters from his beds the second season after they were planted 
and sold them to Mr. Ives, who was then operating a raw house in 
Newbern. The oysters on his Newport bed thrived for one season, 
but died in great numbers during the second. Mr. E. L. Grandy, 
also from New Jersey, made an extensive plant in Newpoi’t River, 
but the oysters remained poor and unsalable year after year, and 
he finally abandoned the bed. The ground selected was excellently 
adapted to growing oysters, and Mr. Gandy attributed his failure to too 
great variation in the density of the water. He also thinks there are 
more oysters in the river than can obtain a sufficient amount of food. 

Various reasons are given by the oystermen for the failure of planted 
oy,sters, most important of which are the following: 

(1) Insecurity of title, depriving the owners of protection against 
trespass. 

(2) A high rate of mortality among planted oysters. 

(3) Failure of the planted oysters to become fat during the season 
when they should be marketed. 

The first of these difficulties can be eliminated by the enactment and 
enforcement of laws more favorable to oyster culture. The second and 
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third are, in m3" judgment, due to the location of the planted beds in 
places where the water is almost universal!}" more dense than is favor- 
able to the growth of salable oysters, and can also be eliminated to a con- 
siderable extent in future plantings, if it be made possible bylaw to pre- 
empt the areas not occupied by 03"sters in the vicinity of the natural 
beds. It has been necessary, hitherto, for the planters, in order to avoid 
litigation and to receive legal protection, not onl}^ to take up no natural 
03"ster bed, but to keep far from such grounds. The result has been 
that most of the planted beds in both rivers have been located below 
the lines marking the limits of natural beds regularly producing sal- 
able 0}"sters, and where the conditions are too seldom favorable to 
make planted 03"sters a profitable investment. 

The conditions on the areas occupied by the planted beds are, how- 
ever, sometimes favorable to the production of good 03"sters. In 1899 
the 0}"sters on the beds abandoned by Mr. Gand}" became fat, and fur- 
nished employment for several tongcrs throughout the season. It was 
estimated that there were enough o}"sters removed from his beds at 
this time to have repaid Mr. Gand}^ for all the expense incurred in 
planting, for the 03"sters were large and in excellent condition, bring- 
ing from 40 to 60 cents per bushel. In 1895 and 1896 planted o}"sters 
in North Eiver were valuable, and there have been other years when 
it was profitable to take them up. 

That the failure of 0}’'feter planting in those waters is not due to a 
lack of proper food was demonstrated b}" examination of the water 
collected simultaneous!}^ from natural and planted beds. The results of 
this examination are shown in the food tables on pages 272 and 289. 

The enemies of the oysters of North Carolina are not numerous 
when compared to those with which the oysters in the North have to 
contend. Starfish do not visit the beds at all and ^‘drills” do no 
appreciable damage. There is, however, a parasitic worm {Bucej)halm 
cueidiis) common in the oysters on both the natural and planted beds 
in the Beaufort region, which may possibly have been accountable for 
the high death rate among planted oysters during certain years. It is 
not a parasite peculiar to the oysters of Beaufort, but is found in 
oysters from the beds in Pamlico Sound, Chesapeake Bay, and South 
Carolina waters. ^ The exact effect on the oysters is not known and is 
a subject which merits investigation. The way in which the oysters 
become infected with the worm is also a subject about which very 
little is known, but this probably occurs when the oyster is feeding, 
the larvsa coming into the shell with the stream of water drawn in by 
the gills, and fastening themselves to the soft parts of the oyster. 
Once attached, the parasite grows rapidly, soon filling the body of the 
oyster with its offspring and completely riddling the tissues with 
holes. It seems also to spread from one oyster to another— -at least, 


a See also page 292. 


am indebted to Dr. D. H. Tennent for this information. 
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infested oysters are much more numerous on certain heels than on 
others. 

The parasite maj^ not be the direct cause of the death of 03 "sters 
it infests, but they are necessarily much less vigorous and less al)le to 
withstand unfavorable conditions. The fact that the death rate on 
planted beds is much higher than on the natural beds maj" be due to 
the combined effect of the parasite and the less favorable physical 
conditions. 

As uniform conditions exist throughout the region in each river 
that includes the greater number of planted beds, and as similar 
methods have been used by all the planters, for convenience in descrip- 
tion, one bed in each river may be taken as a t 3 ^pe. 

Mr. E. L. Gandy selected ground near the middle of Newport 
River between the mouths of Harlow and Oyster creeks, and planted 
about 800 bushels per acre of unculled stock, tonged mostly from the 
beds in Harlow and Core creeks. The bottom at the place selected, 
composed partly of clay, partly of sand, is covered with a layer of soft, 
organic mud of vaiying thickness; a polo can be thrust into it to a 
depth of 6 to 15 inches. The water varies in depth from 3 to 9 feet 
at low tide, being deepest in the main river channel, which runs 
through one part of the bed. A velocity of 0.8 mile per hour was 
noted over the bed in the main channel at certain stages of the tide, 
and velocities of 0.5 and 0.0 mile per hour are common over the shal- 
lower parts of the ground. The density of the water varies greath", 
being much lower on low or falling tide than when the water is rising 
or high. The drainage of fresh water from the vast area of low 
marsh lands at the head of the river and along the banks of Harlow 
Creek mixes with the salt Tvater of the river and is carried over the 
bed as the tide flows out. Four densit 3 ^ stations were located over 
this area. The first (No. 1), in the channel between Crab Point and 
the mouth of Core Creek, No. 2 near the north bank of the river and 
near the mouth of Oyster Creek, No. 3 opposite the mouth of Harlow 
Creek, and No. 4 south of the end of White Rock, The following 
tables give the average density at these stations, as determined b 3 " 
observations made at high and low water, from October 6 to Novem- 
ber 23, 1809, and at two of these stations from M?ij 1 to August 31, 
1900. No corrections for temperature have been made: 


Average demliles over oyster bed in Neivport Hlver, idanied by K, L, (iaudy. 
OCTOBER 6 TO NOVEHBEE 23, 1899. 


station. 

High tide. 

[ Low tide. 

Surface. 

Bottom. 

Surface. 

Bottom. 

1 

1.0182 
1. 0176 
1.0163 
1.01G8 

1. 0187 
1.0177 
1.017 ^ 
1. 0109 ! 

1. 0164 
1.0156 
1.0128 
1.0146 

1.017 

1.0158 

1.0156 

1.0106 

2 

3 

4.. 
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^Average densities over oyster bed hi Newport Elver, planted by E. L, Gandy — Continued. 

MAY 1 TO AUGUST 31, 1900. 



Station 1. 

Station 4. 

IViOUXxl, 

Low tide. 

High tide. 

Low tide. 

High tide. 


' 1. 0171 

1.0198 

1.016 

1. 0184 
1.0186 

June 

1. 0192 1 

1. 020 1 

1. 0172 


1.0212 

1. 0214 

1.0204 

1. 0219 
1.0222 

August 

1.0224 

1. 022 

1. 021 



The conditions existing at the time when the data for the first table 
were collected, were probably as favorable for oyster culture as are 
ever found in Newport River, and, as before stated, the planted oysters 
were in excellent condition, but even then the density over the lower 
part of the beds (stations 1 and 2) was too high for the best results. 
The gradual increase in densitj^ over the planted area during the fol- 
lowing summer was due to the excessive dryness of the season, the 
fresh-water supply which usually comes from the low country about 
the head of the river being stopped altogether. 

The food of oysters on the planted beds consists of the same species 
of microscopic plants that constitute the food on the natural beds, but 
numerous examinations during the summers of 1900, 1901, and 1902 
show that the supply is not as abundant over the planted beds as it 
is farther up the river, and not of exactly the same quality. The 
following table, made from records of examinations of the stomach 
contents of medium-sized oysters from Mr. Gandy’s beds and of water 
collected over the same in 1900, may be compared with the tables on 
page 289, which show the amount and quality of the supply over the 
natural beds. 


Food found in stomachs of oysters from E. L, Gandifs beds in Newport River, 


j 

Eupodiscus 

radiatus. 

Melosira 

sculpta. 

PI euro- 
sigma spen- 
serii. 

Navicula 

didyma. 

Total. 

One oyster 

817 

1,429 

1,922 I 
2, 272 

6,990 

9,365 

642 

10, 401 
13, 066 

Water b liter) 




The most striking dijfference between Mr. Gandy’s beds and the 
natural tonging grounds is to be found in the animals that live thereon. 
The variety and richness of the fauna on the planted beds is remark- 
able. Every tongful of oysters and shells brought up is conspicuous 
with bright colored sponges and leptogordias, which, together with 
many other animal species, are known to the oystermen as ^^moss.” 
Four species of sponge are found, the most abundant being a boring 
sponge {Oliona\ two leptogordias (yellow and red), three species of 
ascidians, two bryozoans, several species of worms, three crabs, and 
two drills, also oyster-fish and barnacles. The extreme saltness of 
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the water is the factor that makes it possible for many of these ani- 
mals to live on the planted beds, and a reduction of the density but a 
few points would effectually exclude nearly all of those mentioned. 
Very few of the coinhabitants are directly injurious to the oysters,, 
but they produce a foulness which catches sediment and prevents the 
attachment of spat. Drills destroy a few young oysters, and the bor- 
ing sponge makes the shells brittle. 

The oyster garden of Mr. J. W. Ireland, planted in 1891, may be 
taken as I'epresentative of the planted beds in North River. It lies 
just off the mouth of Roberts Bay in the region containing the great- 
est number of plantings, and has been as successful as any in the 
river. Here, as in Newport River, all the planted beds are below the" 
area on which the productive natural beds arc found. The bottom, a 
black, sticky mud, is very light and soft, and is composed of fine 
organic debris mixed with grains of sand and swarming with living 
diatoms. Below it graduall}" grows firmer and harder, the propor- 
tion of sand becoming larger, but in nearly every place not covered 
with shells or oysters, an oar can be thrust into it to a depth of from 
9 inches to 2 feet. The water over the bed is about 3^ to 1 feet deep 
at low tide. The currents over this, as over all of the planted areas, 
seldom develop a velocity of more than one-third of a mile per hour. 
The specific gravity of the water is quite high, making possible am 
even denser growth of marine animals on the planted shells and 
oj^stcrs than was noted on the Newport planted o^^sters. The average 
density at stations 2, 3, and 7 during the period of the sxxrvQy 
(November 23, 1899, to January 6, 1900) is given in the table which 
follows: 

Average densities over oyster garden in North River planted by J. TP. Ireland. 


Station. 

j High tide. 

Low tide. 

Surface. 

Bottom, 

Surface. 

Bottom. 

2 

1.0221 i 

1. 0227 

1.0172 

i.onjT 

3 

1.0206 

1.0207 

1.0181 

i 1. 01S3. 

7 

1.0197 

1.0199 

1. 0169 

1 1.017 



For the summer months of 1900, 1901, and 1902 the density shown 
in the food 'tables on page 289 for the experimental bed may be taken 
as representing Mr. Ireland’s bed, for the northeast corner stake of 
the former marks the southwest corner of this 03 ^ster garden. 

The method of planting used by Mr. Ireland was the same as that 
emplo^^ed by all the North and Newport River planters. Unculled* 
stock was brought down from the natural oj^ster beds at the head of 
the river, just as it was tonged, and spread broadcast over a portion of 
the bottom, stakes being set so that the same ground should not be-^ 

F. C. 1903 18 
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planted twice. The work was carefulh" done, but no estimate was 
made of the amount planted per acre. The bottom was in no way pre- 
pared for the oysters. They were placed directly upon it, the expec- 
tation being that the quantity of shells would be sufficient to prevent the 
oysters from sinking too deeply into the mud. It is evident, however, 
that the oysters were as likely to support the shells as were the shells 
to support the oysters, and from the number of black mud blisters 
which mark the interior of the shells and the frequent occurrence of 
completely ‘‘mudded-up’' oj-sters, it seems that the bottom was too 
soft and should have been hardened before the planting. 

^ At the time of the survey, however, there were not only on Mr. 
Ireland's, but on man}- of the planted grounds, numerous places where 
oysters were growing. The condition of Mr. Ireland's beds in two 
places is shown by the following table, in which is given the amount 
of cullings taken while tonging 1 peck of salable oysters from each: 

Amount of cull mgs while longing 1 peck of salable ogsters on J, TV. Ireland's bed. 


station. 

SniaU 

oysters 

and 

spat. 

Shells. 

Mud ! 
crabs 

i 

Oysters 

and 

shells 

with 

sponge. 

1 

Ill 

440 

14 

70 

2 i 

135 

316 

9 

1 

168 



During the month of November the oysters were wateiy and poor, 
but in December they became plump and white, and until April were 
in a marketable condition, although earl}" in December those on Mr. 
Ireland’s bed, as on all the natural and planted beds in the lower part 
of the river, became affected with the ‘‘green gill” (see below). The 
amount of food available for the oysters on this and the other planted 
beds in the immediate vicinity is shown in the tables on page 290, but 
it compares unfavorabl}^ with the amount available for oj^sters on 
the natural beds, as wdll be seen by comparison of this table with the 
one on page 267. 

“green gill.’' 

Soon after beginning work in North River in 1899, the “coon” 
oysters at the mouth of Goose Creek began to show a green color 
in their gills. In a week or so this was noticed in the oysters in Wards 
Creek also, and shortlj’- afterwards those on the planted beds in Roberts 
Bay began to be affected. The color was very faint at first, but gradu- 
ally deepened until the gills were the exact shade of a mass of OscU- 
laria filaments (a blue-green alga). Examination showed that among 
the cilia of the gill filaments and in the interfilamentary spaces, enor- 
mous numbers of a small, disk-shaped, granular, single-celled, blue-green 
alga were crowded. In this position they were growing and multiply- 
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ing with remarkable rapidity, and the oyster.s were utilizing the over- 
flow for food, for those on the affected beds immediately became fat 
and their stomachs were full of the plant that was living in their gills. 
In no .case were the plants found in the tissues of the oj'stcrs, but 
always external. 

Onl}^ twice before do the o^^ster men remember that the green 
gill” has affected North River oysters, and they state that at those 
times the whole river bottom was coated with green slime. Others 
said they had noticed that the green gill” occurred when the leaves 
fell from the trees while yet green. In the present instance I examined 
the bottom of the river carefully and not only failed to find a coating 
of green slime, but failed to find the plant, even in small numbers, and 
the color in this case could not have come from chloroph}^ bodies 
freed from deca^dng leaves, for they" are different in both color and 
structure; but notwithstanding the fact that I failed to find a green 
scum bn the river bottom, I was told the follovring summer that it was 
there and had been the cause of the green gill.” The plant is, I 
believe, a single-celled blue-green alga, which finds vciy favorable 
conditions for its growth in the gills of the oyster. The species I 
have not been able to determine. The affected 03 vsters were used fre- 
quently on the Ilairh and, aside from their color, could not be 
distinguished from oysters not so affected. 

THE SFAWNINC:^ SEASON OF BEAUFORT OYSTERS. 

During the whole of the time occupied in the survey of Newport 
River in 1899 the oysters from the natural ]>eds contained mature eggs 
and sperms in their gonads, although the number of eggs that could 
be taken from an individual female was not large. In Nortli River 
females with mature eggs were taken until early winter, December 18 
being the latest date on which artificial fertilization was successfully 
accomplished, but the gonads were veiy small, absorption having 
begun in October. The fact that mature eggs and sperms were jDres- 
ent in the reproductive organs of some of the oysters at this late date 
does not mean that spawning continued to take place; and had they 
been discharged into the water their development would doubtless have 
been prevented by the cold. 

The earliest date during the season (1900) at which eggs were suc- 
cessfully fertilized was the 16th of April. The oysters found at this 
time with mature sexual product wei*e few, but their reproductive 
organs were being rapidly developed, and on May 2 nearly^ every 
oj^ster taken from the natural beds was ready to spawn. While it was 
possible to get mature eggs from the middle of April to the middle 
of December, the actual spawning season probably does not begin 
before the 1st of May, and it probably ends in November, although 
young oysters have been known to attach to shells in May, June, 
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July, August, and September, and doubtless would have attached 
in October and November had shells been planted during these months. 
Spawning takes place most actively during J une and J uly. The gonads 
during this period are very large and contain the reproductive elements 
by millions. 

SURVEY OF PAMLICO SOUND. 

The commercial importance of Pamlico Sound as an oyster produc- 
ing region has been recognized onl}^ since about the year 1889. Pre- 
vious to that time the oysters produced in Chesapeake Bay and farther 
north were so plentiful and the price so low that it was not thought 
profitable to handle the North Carolina stock. In 1889, however, 
owing to the scarcity of oysters in Chesapeake Bay, the Baltimore can- 
ners and dealers in raw o^^sters established branch houses at various 
points on the North Carolina tide-water coasts, shipping their stock 
to Baltimore, where it was sold as Chesapeake oysters. This had a 
very marked influence on the North Carolina oyster industry, for with 
the canneries came the Chesapeake oystermen, introducing modern 
methods of oy storing. The short-handled, wooden-headed tongs, which 
were at that time the only implements used by the native oystermen, 
were replaced by the more efficient tongs with iron heads and long 
handles. Of more importance still, dredging was introduced, and it 
has been through the dredgers mainly that the industry has been 
developed. Before they began operations beds located farther than 2 
miles from shore were practically unknown, but now such ofl’-shore 
grounds are the principal source of the Pamlico product. The follow- 
ing data, furnished by Mr. Stevenson, show the fluctuations in the 
industry since 1887: 

In 1887 the yield of oysters was about 100,000 bushels for the State, 
and this amount had seldom been exceeded. In 1890 the North Carolina 
oystermen alone sold 914,130 bushels. No record was kept of the 
amount dredged by vessels hailing from Maryland, Virginia, Dela- 
ware, and New Jersey (about 250 in number) during the same year, 
but it was probably not less than 1,800,000 bushels, a single one of 
these vessls having been reported as taking 20,000 bushels. This rich 
harvest for the more experienced nonresident oystermen led to the 
enactment of laws preventing nonresidents from dredging and limit- 
ing the season when dredging could be carried on at all. The result 
was a very great decrease in the catch during the years immediately 
following, 60,000 bushels being the total amount reported in 1893-94 
and 40,000 bushels in 1896-97. 

The season during which dredging could be carried on was length- 
ened in 1897, with the effect of increasing the catch that year to 
858,818 bushels. In 1898-99 dredging and tonging were carried on 
extensively from the beginning to the end of the open season (December 
1-to May 1); 115 dredge boats, aggregating 990 tons and emplo3dng 750 
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men, and 950 tong boats were engaged, and more oj^sters were caught 
than ever before in the histor}^ of the North Carolina industry. Many 
new and extensive beds were discovered, and the supplj^ of oysters 
seemed to be inexhaustible; 2,450,000 bushels were taken, 900,000 of 
which represented the catch of the tongers. 

Increased preparations were made for the season of 1899-1900, but 
instead of conditions such as had existed the previous 3 "ear, it was 
found that o.vsters were very scarce and difficult to dredge, and only 
those 03 "stermen who had had considerable experience were able to 
make a pi*ofit. The total catch during the entire season was about 
1,900,000 bushels, of which the tongers caught nearly half. On the 
beds where a dredger could take 400 to 800 tubs of oysters per day 
during the season of 1898-99, the same men with the same equipment 
in December, 1900, could average but about 50 to 100 tubs. 

The 03 ^stermen had different ideas as to the cause for the shortness 
of the crop, some attributing it to overfishing of the beds during the 
breeding season of the oyster, others claiming that the oysters had 
been killed b}^ the severe storms which occurred in August and 
October of 1899. 

At the request of Prof. J. A. Holmes, the FUh Ilawl' was ordered 
to the section in Pamlico Sound where the greatest damage was 
reported, with instructions to ascertain the exact cause or causes of 
the diminished catch. It was hoped that the investigation would sug- 
gest some practical means for rapidl^^ replacing exterminated o^'sters. 

The storms mentioned above were the most violent and destructive 
that have visited the coast of North Carolina for many years. In 
each case the wind blew chiefl}^ from the southeast, producing very 
heavy seas in the wide, unbroken stretch of Pamlico Sound, which 
la}^ in its path. The huge waves broke all along the western and 
northern shores of the sound, but, as a glance at a map will show, 
the Hyde County coast was exposed to their greatest fury. 

SWAN QUARTER BAY. 

General conditions . — Section 16 of the Winslow survey, extending 
from Bluff Point on the east to Eose Bay on the w^est, was therefore 
selected for first investigation. 

The survey of this section, which lasted from January 22 to Febru- 
ary 28, was conducted in ver^^ much the same waj^as those of Newport 
and North rivers, except that in the present instance only those beds 
were surve^^ed and charted which are situated in places most exposed 
to the action of storms, nameljr, the public grounds numbered on 
Winslow’s charts 38, 40, 41, 42, 46, and 48. Signals wei’e erected on 
shore, the same sites being selected when possible as were occupied 
by the signals used in 1887-88 by Winslow. During the survey the 
Fish Hawk was anchored in Swan Quarter Bay, the work being 
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mainly done from launches. The State 03 \ster police boat Lillie 
assisted in making the examinations of the oyster beds by towing the 
dredge boat Yarinri over them. Since Winslow’s surve}’' numerous 
extensive beds of oysters have been discovered in the deeper water of 
the section, and some of these also were examined. 

The Fmli IlawYs work showed that while the beds which were 
known and charted by Winslow have probably" not been reduced in 
area, thej" have been so depleted of o.ysters and cultch that they yield 
a much smaller percentage of oj^sters than formerlj’", some of them 
practically nothing. The beds which have been furnishing the greater 
part of the oysters in more recent years are located over 2 miles from 
shore and have been discovered recentW by the dredgers. Inquiries 
made by Mr. Stevenson showed that the beds now known in the sec- 
tion cover an area ten to twent}" times that of the beds charted by 
Winslow, making the present area of the natural beds of Hyde County 
from 18,080 to 36,164 acres. Winslow gives the possible area of bot- 
tom in section 16 available and suitable for oyster culture as 38,315 
acres. At i)resent it is not possible to confirm this estimate, but 
determinate results arc hoped for from experiments now being con- 
ducted by the State of North Carolina and the United States Fish 
Commission with reference to the possibilities of oyster culture, either 
private or public, on the various kinds of bottom and in the depths of 
water afforded by Pamlico Sound. 

‘ Damage T)y sto7mis . — All along the marshy shore from Shell Point 
to Winslow’s signal “^Sherman” was found an unbroken line or 
windrow of large bleached oyster and mussel shells, the hinges of 
which were still intact. These, together with banks of sand, had been 
thrown up on the edge of the marsh land the waves as they broke 
on the Shell Point 03 "ster beds, and the same evidences of the violence 
of the waves were found on the beach at Bluff Point and various other 
exposed shores. The few hundred bushels thus thrown entirel 3 ^ out 
of the water would not, of course, have been a serious loss to the beds, 
but the}’" servo to give some idea of the effect of a severe storm on a 
bottom composed of shifting material, and the}- are no doubt but an 
insignificant number compared to those covered b}" the bottom as it 
was torn up and carried before the storms. The oysters that were 
entirely covered with sand perished immediateh", and those only parti}" 
sanded over eventuall}^ died. It was veiy common in Februar}", when 
dredging, to bring up open-hinged oj^ster shells which still contained 
the body of an oyster nearly or quite dead. Such individuals were 
always so poor as to be hardly recognizable as 05 "sters; their bodies 
were shrunken and their mantles and gills clogged with the sand and 
mud which had oozed in with every attempt to feed. Their stomachs 
were entirely empt}". The presence on the 03 "ster beds of empty 
shells in which the hinge was still unbroken was taken as evidence of 
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the recent death of the 03 ^sters, and the abundance of such shells in 
certain localities indicated that the rate of mortality during the period 
immediately preceding the survey" had been very high. The greatest 
proportion of hinged shells to living o\"sters was found on the beds off 
Shell Point, south of Bird Island, east of Great Island, and off J uniper 
Point, while in sheltered places like Swan Quarter Bay and Swan 
Quarter Narrows the number of hinged shells was small. These facts 
indicate that the oystermen were right in attributing to the storms 
much of the damage sustained by the oyster beds. 

Effects of dredging , — In 39 hauls made with dredges at various 
places on the public dredging ground (No. 48) ivhich lies just off Shell 
Point, the average number of marketable o^^sters taken per haul was 4; 
of hinged shells also 4, while 8 and 5 were the average numbers of small 
oysters and spat, respective!}". These figures show very strikingly 
the depleted condition of this ground as the result of too close dredg- 
ing. The damage done b}" the storms is also indicated, full}" 23 per 
cent of the oysters having been sanded. 

Twenty hauls were made with the dredge on the dredging ground 
(No. 46) southeast of Swan Quarter Island, and showed the bed to be 
in much the same condition as No. 48. The oysters were much scat- 
tered, but the size of the productive area was found to be many times 
that shown on Winslow's chart, much growdh evidently having taken 
place since 1888. The per cent of empty hinged shells w"as somewhat 
less than that on the Shell Point bed, the number representing al)out 
14 per cent of the living oysters. 

Public ground No. 42, which lies in the Swan Quarter Narrows and 
west of Great Island, is well protected from storms, and presented 
conditions which were much more favorable than those found on any 
other oyster ground. For the 72 hauls made on this bed there was an 
average of 165 living oysters, with only 16 empty hinged shells. 
Marketable oysters, small oysters, and spat averaged 46, 56, and 63 
per haul, respectively. The relative amount of ciillings taken with 
the oystei’s was much lai'ger than on other beds, there being an aver- 
age of 138 shells in each haul. 

Twelve hauls W"ere made on the public oyster ground in Jumper 
Bay (No. 41), which is so situated as not to be exposed to storms from 
the southeast, and the empty hinged shells taken here' were onty 44 
per cent of the living oysters. The average numbers of marketable 
oysters, small oysters, and spat brought up in the dredge were Gl, 62, 
and 88, I'espectively. 

On the public ground (No. 38) near Bluff Point, where 14 hauls were 
made, the work showed that the number of oysters smothered by the 
drifting sand was equal to about 11 per cent of the living oysters. 

Although it is evident from this investigation that the beds of this 
section have been much overworked and that they are liable to con- 
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siderable damage by storms, it is also apparent that the oyster grounds 
have increased in sii^e man}^ fold since Winslow made the survey of 
1888. This demonstrates that much of the bottom not producing 03 'S- 
ters in 1888 was suitable and only needed to be planted with oysters 
and cultch in order to become productive. The same possibilities exist 
at the present time, and the natural extent of the oyster grounds can 
be greatly increased by strewing shells and oysters judiciously. 

Close and indiscriminate dredging, however, has done more damage 
to the Pamlico 03 "ster grounds in the past two seasons than any storms 
such those of Aug'ust and October, 1899, which at worst are of rare 
occurrence, and the effects of which are more easily and quickly 
remedied than the injury done by the dredgers, of which fifty could 
be counted from the Fish Ilawh on the beds of section 16 in January, 
1900. For the past two or three seasons these vessels have carried to 
the canneries everything they have taken from the beds, and, as a 
result, at the ^nd of February, 1900, it was a tedious process to lill a 
dredge with either oysters or shells from the beds off Shell Point or 
in the mouth of Swan Quarter Bay, where the oysters are of the best 
quality and bring the best prices. No culling whatever has been done 
and there has been no attempt, so far as the writer is aware, to enforce 
the cull law, which provides for the return to the beds of all shells 
and small 03 ^sters at the time they are dredged. The cullings were 
found on the shell piles at the canneries, and it is doubtful whether a 
sufficient quantity of either seed oj^sters or cultch is left on the beds 
to provide the necessary means to obtain a new stock of oysters. The 
entire surface of the Chesapeake beds can be removed without perma- 
nent injury, for the uncovered deeper stratum of shells affords the 
necessary places for the attachment of spat; but the beds of Pamlico 
Sound differ from the natural beds in Chesapeake Bay and the North 
in that they are situated on the surface of the sand and have very little 
depth of shells. 

When well strewn with shells, with here and there an adult oyster, 
it is a question of but two or three years until an oyster bed may be 
expected to be again productive, but when swept clean of everything, 
like the beds in section 16, the time required for it to become restocked 
by natural means may be as long as was required for the original 
growth of the beds. 

Dredging^ when properly done, is most beneficial to an oyster 
ground. It rapidly extends the area, for on every tack the dredging 
schooner spills oysters and shells as she sails past the edges of the bed. 
Another benefit is seen in the superior quality which as a rule charac- 
terizes the oysters taken from dredging grounds, as compared with 
those grown on unworked or tonging beds. The reason for this is 
probabl}^ in the fact that a dredger clears the beds of mussels to some 
extent. A tonger culls closely and throws back the mussels, thus leav- 



OYSTEE INDUSTRY OF NORTH CAROLINA. 


281 


in^’ a larger proportion of them than before. The food of oy>sters and 
mussels is the same, and there can hardly he enough in the water over 
the beds to supply the enormous number of both these animals that 
live on some of the beds in section 10. 

The bottom of the beds in this section, on which oysters of good 
shape and condition are found, and which underlies practically all of 
the natural beds, is invariably one of hard sand with a thin layer of 
soft organic sediment covering it. The 03 "sters found on muddy bot- 
toms are of ill shape and are usually poor. In the Beaufort region 
the conditions indicated that* bottoms composed of hard sand are not 
adapted to growing oysters, but the Pamlico natural beds produce a 
finer grade of oysters than do the mud bottoms of section 21. A sandy 
bottom, however, is liable to be shifted and torn to pieces by the action 
of the waves unless it is^located in a sheltered place or is held together 
by grass roots. To this fact is probably due the character of the nat- 
ural reefs of Pamlico Sound, to which reference has been made. The 
beds are disturbed too often to give opportunity for the accimmlation 
of a thick layer of shells. 

The following table, based on observations made during Januaiy 
and February, 1899, gives the average density of the water at various 
localities in the section, and for comparison the densities in the same 
localities, as reported by Winslow in 1887, are reprinted. During the 
months of November and December, 1900, a number of observations 
on the density of the water were made at station 2, and the average 
during that period was found to be 1.0162. 


Average densities of water in Swan Quarter Bag. 





Densities. 


sta- 

tion. 

Location 

1899. 

1887, 



Surface. 

Bottom. 

1 

Near can buoy in mouth of Swan Quarter Bay 

1. 0104 

1.0106 

1.010 

2 

Near spar buoy above mouth Caffee Bay .• 

1. 0091 

1. 0098 

1.010 

3 

Near spar buoy opposite mouth Oyster Creek 

Near spar buoy miles south of east end Swan Quarter Island, 

1 0098 

1. 0099 

1.010 

4 

1. 0094 

1.0098 

I.OIOJ 

5 

Near can buoy 5 miles south of east end Swan Quarter Island... 

1. 010 

1. 0107 


6 

Near can buoy miles southeast of Great Island in Swan 

Quarter Narrows 

1. 0107 

1.0119 

1.009 

7 

In Swan Quarter Narrows 

1. 0091 

1, 0095 

1.0105 


The currents in section 16 varj^ greath% and observations show that 
their direction and velocity are governed almost wholly by the wind, 
there being little evidence of the influence of tides. The measure- 
ments taken varied from an almost imperceptible ^‘set’’ to a maximum 
of one-half mile per hour. During the stay of the Msk Ilawh in the 
section there were very few days when there was not a constant change 
of water taking place over the oyster beds. 

The notes taken on the food resources of this section are given on 
page 286 and in the table, page 290. Animals that live with the 
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oysters and in the water in the region of kSwan Quarter were carefully 
collected. Those which maybe considered as enemies are the ^'drilP' 
{Urosalirhijc cinerca) and the mussel {Modiola liamatui). The drill 
feeds upon mollusks, but it is not suffieientlj^ numerous to be of 
noticeable damage. The mussel is extremel}^ abundant, however, and, 
as mentioned above, it injures the oysters wholly by its numbers, cut- 
ting off their water and food supply. 

WYESOCIvIXa BAY. 

Wyesocking Bay (section 10 of the Winslow survej") is noted among 
the North Carolina oystermen as containing some of the best oyster 
grounds in Pamlico Sound. The oysters are said to be the earliest to 
fatten as the 03 " ster season comes on, and to continue marketable until 
late in the spring. This section was therefore selected as the second 
place for work. From February 28 to March 17, 1900, the Fkli Ilaiol^ 
was stationed near Gull Shoal off the mouth of Wyesocking Ba}", but, 
the weather being storm}", very little work was accomplished and the 
surve}" of the section was postponed. It was resumed November 16 
and completed December 11 , 1900. 

The conditions that pi*evailed during Februaiy and March were 
almost ideal for oyster culture. Food was extremely abundant and 
the densit}" of the water over the largest and most productive beds in 
the section was the same as that over the best oyster grounds of the 
Chesapeake. In December the conditions were much changed, as will 
be noted in the densit}" tables below and the food table (p. 290), but are 
not to be considered normal at that time, being the result of the 
unusual drought which prevailed in North Carolina during the summer 
and fall of 1900. 

Densities in WyesocHng Bay, 


Date, 

Station 1 
(anchor- 
age). 

Station 2, 
bed No. 20. 

Station 3, 
bed No. 29. 

Station 4, 
bed No. 27. 

WinsloAA'’H surveA", 18&7 


1.0122 

1 0121 i 

1 0125 

February and March, 1900 

1.0114 

l.OllS 

1.0096 j 

1. 012 

December, 1900 

1.0179 

1.0192 

1.0185 ! 

i 

' 1. 0188 


Note.— Water taken near the ])Ottom Avas used as the basis m making the table. The \\ ater at 
the surface would be slightly fresher. 


The bottom on the offshore areas is composed of hard sand covered 
with a layer of mud. On the beds the mud is thick with shells and 
shell fragments. Inshore the substratum of the beds is often of ck}", 
and the la 3 ^er of mud is thicker than on the offshore areas. In some 
places at the head of the bay the bottom is a veiy soft, deep, organic 
mud — the washings from the marshes. •» 

On peiffectly calm da 3 "s it was often not possible to detect currents 
in the water at all, but when the wind was blowing, or on da}"s follow- 
ing a storm, currents with a maximum velocity of nearly half a mile 
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per hour were noted. The slight rise and fall of the tide is not suffi- 
cient to influence the currents perceptibly. 

Winslow charted 12 productive natural oyster beds in this section, 
which he numbered from 26 to 37, inclusive. Such of these as could 
be found in 1899 and 1900 were carefully examined. Those located 
inshore (Nos. 29 to 37) seem to have disappeared entirely, either 
through the action of storms or because of overfishing. The location 
of some of them was indicated by the presence of scattered shells and 
now and then an 03"ster, but nothing that could be called a produc- 
tive natural bed was found. The offshore beds (Nos. 26, 27, and 28) 
were found to have been considerabl}^ reduced in area. The oj^sters 
taken from them in December by the 03"stermen were small, ver3^ few 
measuring more than 3 inches in length. These beds are abundanti}" 
furnished with shells, to which man3" small 03'Sters and spat were 
attached. 

The area of productive beds in this section has never been large and 
the oystermen that have frequented them are main". None of the beds 
is in water having a depth of 10 feet; the3" are therefore not open to 
dredging, but are set aside for the exclusive use of tongmen. There 
were dredge boats on the beds, however, in addition to the numerous 
tongers to be seen from the deck of the Fkh Ilawlz in December, and 
this overfishing is probabh" responsible for the destruction of the 
small inshore beds and the reduction of area of the larger offshore 
grounds. 

Mussels, which are so abundant in section 10 and which constitute 
the most serious o1)stacle to 03"ster culture there, are not numerous in 
section 10. The 03"sters have no natural enemies of consequence. 
Winslow's opinion that almost the entire ba3" is suitable to 03"ster cul- 
tuse was borne out Iw the observations of the FUk II(vwk\ It was 
veiy evident also that the section is at present not producing one-tenth 
the quantit3" of 03"sters it should produce. 

OYSTER FOOD IN NORTH CAROLINA WATERS. 

The methods used in stud3"ing the 03"ster food in the >vaters of North 
Carolina have been described on page 254, and the results of the work are 
given in tables on pages 267, 272, 289-90. The objects w^ere to deter- 
mine the relative value of different localities for maintaining oysters, 
the constituents of the food in each localit3", their sources, and-wbether 
the suppl3^ is constant in quantit3" and qualit3" from season to season 
and from 3"ear to 3"ear. 

Some who have hitherto worked on this problem have stated that 
minute animals, as well as plant forms, constitute a considemble part of 
the oyster's diet. M3" observations, however, have not verified this, 
but have shown that plants alone constitute the food of North Carolina 
oysters. Fragments of small ciustaceaand the eggs of certain animals 
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have sometimes been found in the stomachs of the oysters, but so 
sparingly that they formed no appreciable part of tlie food. 

It is the opinion of the oystermen that much of the food of the 
oyster comes from fresh-water sources, and they thus account for the 
fact that oysters thrive best in brackish water. This also I have been 
unable to substantiate, having found, on the contraiy, that the plant 
forms which compose the oj'ster’s food are produced on the bottom of 
the rivers and bays in which the oyster beds are located, in the brack- 
ish water over the beds, or in the salt water carried over the beds by 
the tide. Plants similar to those utilized b}^ the oysters but not iden- 
tical species were found in the ooze at the surface of the bottom 
of fresh-water streams, ponds, and marshes in the region of the 
oyster beds. 

The plant forms that furnish the oyster food in North and Newport 
rivers are the same, though not equally abundant in the two streams. 
As many as 80 species of diatoms were found, from first to last, in the 
stomachs of the oysters, but nine-tenths of the bulk of the contents 
was made up of individuals of four species, figures for which are 
given on page 286. These species are, in the order of their abundance, 
Melosira scxilpta^ Pleiirosigxaa sgx'uceni^ Eupodlscicsr adiatus^ and 
JS^cwimla didyma. 

Melosira -sc'ulpta is a species of diatom the individuals of which 
adhere end "to end, thus forming filaments, which are quite brittle, 
however, and seldom contain more than ten individuals, the usual 
number being five or six. The individuals are disk shaped and have 
beautifull}^ sculptured walls (fig. 9). The filaments have no motion 
of their own, and are hence found chiefly on or close to the 
bottom, except on windy days when the water is considerably roiled. 
The species is equally abundant in the rivers, harbor, and the open 
sea, and forms a considerable part of the diet of oysters everywhere 
in the Beaufort region. It was not found in any locality in Pamlico 
Sound, except near Ocracoke Inlet, which fact, taken with the above, 
indicates that it is a marine form. 

Mipodiscus radiatxis (fig. 6), is the largest diatom found in Beaufort 
waters. The individual plants are disk-shaped and nonmotile, but, 
unlike those of the preceding species, are always found singly and 
usually above the bottom. Owing to this position above the bottom, 
the reef oysters usually contain a larger proportion of these plants 
in their stomachs than the oysters on the beds in deeper waters, 
and from the fact that the diatom is more common in salt than 
in brackish water, the oysters on the beds near the mouths of the 
rivers and in the harbor get a more plentiful supply than those farther 
up the .livers. The species was found in Pamlico Sound near Ocracoke 
Inlet, but '"ot over the beds in Swan Quarter and Wyesocking bays. 
Although the number of individuals found in the oysters’ stomachs 
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or in a given quantity of water was much less than the number of 
individuals of the other important species, Mipodisous nevertheless 
represented more real nutriment than they, as will be shown farther on. 

Plexirosigma Bpencerii (fig. 7), is an S-shaped species which lives 
and multiplies at the surface of the mud flats of both the Beaufort 
and Pamlico Sound regions. It becomes especially abundant during 
the hot summer months and furnishes the principal part of the 
food of oysters in the vicinity ot the flats. It is less abundant, both 
in the water and in the oysters’ stomachs, the farther from muddy 
bottoms the specimens are collected, and the quantity available from 



Outline drawings of the principal constituents of the food of North Carolina oysters. 


1. Navicula didyma. 

2. Diatoma sp? 

3. Prorocentrum sp‘? 

4 . Heterocapsa sp? 
a. Glenodinium sp‘^ 


6. Eupodiscus radiatiis. 

7. Pleurosigma spencerii. 

8. Melosira sp*? 

9. Melosira sciilpta. 

10. Coseinodiscus perforatus. 


year to year varies considerably, as may be seen by reference to the 
food tables on pages 289-90. The cause of this variation is not clear. 
In the Beaufort region the diatom was least abundant during the very 
wet season of 1001 and was most plentiful during the drought of 1900^ 
yet in Wyesocking Bay just the reverse was true. 

didyma (fig. 1), is 8-shaped and, like the preceding species^ 
is motile and lives at the surface of mud flats. It is easily taken up 
and carried about by the water, and usually forms a very appreciable 
part of the diet of oysters both in the Beaufort and Pamlico Sound 
regions. 
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Among the many species of diatoms found in the stomachs of Beau- 
fort 03 ’'sters, but which have not been taken into account, either because 
of their minuteness or their scarcity, one mny be mentioned which, 
after J^civkuhc didyma^ was next in value. It is an undetermined 
species of Coscuiodiscus^ and was usually present in the stomachs and 
in the water in greater numbers than the individuals of Eupodlsmi^. 
It lives above the bottom, like the latter, and has the same disk form^ 
but it is so minute that 150 individuals would be required to make a 
volume equal to one Eujmlisciis, 

The relative values of the four forms considered in the tables are as 
follows: The volume of an individual Eiipodlscus being 100, that of a 
filiunent of IldoHtra scid2)ta is 33-J-, of a Pleiiposigma individual 10, of 
a Xivvicida didyrna individual 3i. 

The supply of oyster food in Pamlico Sound has not been sufficient!}^ 
investigated to warrant definite statements regarding it. Two sec- 
tions only' have been studied, section 16, containing Swan Quarter 
Ba}^, and section 10, Wyesocking Bay, both on the Hyde County 
shore. Furthermore, the method of determining the amount of avail- 
able food in the water was developed only during the latter part of 
the survei^ of the sound. The tables therefore show the food value 
of the water in but one section, Wi^esocking Bay, and that for very 
short periods during one spring and winter. The figures given for 
Swan Quarter Bay were obtained after the surve}’’ of that section had 
been completed, from a single examination of some oysters obtained 
from the Swan Quarter Narrows while the surve}^ of Wj^esocking Bay 
was in progress. Opportiinit}" to obtain specimens of water and oj\sters 
for further examination was not afforded. Qualitative examinations 
(with the microscope) had been made, however, of the contents of the 
stomachs of the oysters from many of the beds in section 16 and 
from these it was found that the food on the inshore beds, of which 
the bed>s in Swan Quarter Narrows are examples, is quite diffei’ent 
from that on the beds in deeper water offshore, Peridine^ being 
much more abundant in the o^^sters from the Narrows. The food 
resources of section 16 also differed considerably frozii those of section 
10, as may be noted from the table. 

In section 10 the supply of food iu March was very much richer than 
in November and December. The difference in amounts noted at these 
times may be the normal variation pertaining to the season of the year, 
but it was more probably due to the extreme drought of 1900, which 
caused the density of the water over the beds in the entire sound to 
rise much above its noi'mal. The plants constituting the food of oy^s- 
ters in sections 10 and 16 were not found abundant in the sea or in 
tiae sections near the inlets, and it is probable that they thrive onlyT- 
in the very bracldsh water conditions which usually prevail along the 
western shores of the sound. 
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The bulk of the food suppl}" in Wyesocking Bay consisted of eight 
species of plant forms—fiYe diatoms and three Peridinea\ Several 
other diatoms and Peridinese were occasionally found in the oj’-sters’ 
stomachs, l)ut not in sufficient numbers to be considered important 
elements of their diet. 

The plant that appeared most abundantly was a beautiful disk-shaped 
diatom, Ooscinodisous (fig. 10). It lived mainU" in the water 
above the surface of the bottom and, as is evident from the table, was 
not so available to the oysters as the one next referred to. It was 
very much more abundant in the water in March than in November and 
December. 

An undetermined species of IfeJosim (fig. 8) was the next most 
important constituent of food in this section, and, with one exception, 
it seems to be the most constant element. The individuals of this 
species are much smaller than those of Melodm scidpta^ but, like the 
latter, they adhere end to end, forming filaments, and are found in 
greatest abundance near and upon the bottom. 

PJeiirosigma BpenGeril and N'aviciila didyina are the only species 
common to the food supply of section 10 and the Beaufort region. 
The former had diminished in numbers in Wyesocking Bay from 
March to November, but a slight increase had taken place in the quan- 
tity of the latter. 

The fifth diatom present in abundance in both the oysters and water 
I have been unable to identify. It is an elongated form, the individ- 
uals of which lie side side in small colonies, as 1 have shovrn roughly 
in figure 2 on page 285. Less difference was noted in the abundance 
of this species during March and November than for any other. It 
seemed to thrive as well in salt as in brackish water. 

None of ihePeridinea? could be specificall}" identified, but the genera 
to which they belonged were determined. The species of Glegiocli- 
niuDh (fig. 5) was conjugating in March and, because of the large 
buoyant gelatinous capsules secreted about them, the individuals were 
quite evenly distributed through the water. Those not inclosed in 
capsules were not dependent upon the currents in the water for their 
distxnbution, but moved about actively. This species had almost eom- 
pletel}^ disappeared in November. ITeterocapsa (fig. 1) is found in 
greater abundance near the bottom than at higher levels or at the sur- 
face of the water, and is more abundant near the mainland and marshes 
than over beds offshore. It, too, had almost disappeared in Novem- 
ber. The species of Prorocentnim (fig. 3), on the other hand, was very 
much more numerous in November than in March. Individuals were 
occasionally found in the oysters from the beds near the mouths of 
Newport and North rivers and in Jarrats Bay, which indicates that 
this form is adapted to water with a high density, such as prevails in 
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the places last named and as was found in Wyesocking* Bay in Novem- 
ber, 1900. 

The food snppl}^ in section 16 differed very much from that in either 
section 10 or the Beaufort reg-ion. The inshore beds also differed 
considerably in this respect from those in deeper water. On the off- 
shore beds daring January and February the oysters were living 
chiefly on diatoms {Melosira sp.?, GoscinocUcus lyerforatiis^ Pleura- 
sigma spencerii^ and Navieula gxirca)^ with a much smaller bulk of the 
same species of Peridinea3 mentioned as having been found in section 
10, but, as the table shows, the food on the inshore beds consisted 
mainly of Peridinese, the water swarming with these plants. 

While the oysters on some of the tonging grounds and on the 
unworked beds in deep water are frequently poor during the oystering 
season, it does not necessaril}’' follow that the food supply is at fault, 
for on the beds just mentioned the oysters are not only very numerous 
and close!}" crowded, but each oyster is literally covered with mussels, 
the diet of -which is the same as that of the oyster. One hundred 
mussels is not an unusual number to find attached to a single oyster 
on such beds, and since the water must pass the mouths of all these 
mussels before reaching the mouth of the oyster it is not surprising 
that there is not enough food for all. 
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RATE OF FEEDING. 

Some experiments were made during the summers of 1900 and 1902, 
in order to ascertain the rapidity with which a Newport Eiver oyster is 
able to collect the amount of food usually found in its stomach, and the 
methods and results of these experiments are given in the text and 
tables following. 

A number of oysters were tong'ecl from one of the Newport River 
natural oyster beds, and individuals of about equal size (about Sc- 
inches in length) were selected for the experiments. Three of them 
were immediately opened and their stomach contents removed and 
preserved. The others were taken to the laboratoiy, scrubbed clean, 
and put to fast for three da3"s, in order to rid them, without injuiy, of 
the food already in their stomachs. Twice each day they were put 
into a tub filled with filtered sea water, so they might throw out any 
refuse matter which had collected and be kept in a healthj- condition. 
It had previousl}" been noted that digestion is not carried on normallj" 
while the animals are out of the water, and the object of these baths 
was mainlj" to stimulate the normal process of digestion and to rid the 
stomachs of diatoms as quickly as possible. On the fourth day three 
of the qj^sters were opened and the stomach contents then remaining 
were removed. This amount was made the basis for the calculations 
of the rate of feeding. The remaining o^'sters were taken back to 
their home feeding ground and placed in the water near a stake. At 
convenient intervals they were taken up (three each time), opened, 
and the contents of their stomachs removed. The tables show" the 
dates when the experiments were made and the amount of food found 
at each examination of the stomach contents. A table is also given 
showing the averages calculated from the results of all the experi- 
ments. From these figures it appears that each ov^ster collected 385 
diatoms during the first hour, 550 during the second, l,i06 during the 
third, and 4,301 during the fourth. This increasing rate of feeding 
is probably to be explained as due to gradual recovery on the part of 
the oysters from the shock of their unusual treatment in the labora- 
toiy. The rate at which feeding took place during the fourth hour is 
probably much nearer the rate at which it occurs with oysters living 
undisturbed on the beds. 

The work on the food resources of Newport River shows the averag'o 
number of diatoms per liter (or about a quart) available to the o^^sters 
on the natural beds during the summers of 1900, 1901, and 1002 to l)e 
23,432, and that the oysters of salable size examined during this time 
contained, on an average, 11,453 diatoms. If the usual rate of feed- 
ing under natural conditions is near the figures obtained from the 
above experiments, 4,301 diatoms per hour, then three hours is ample 
feeding time for an oyster; and taking 23,432 as the average amount 
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of food contained in each litei’ of the water over the natural 03 "ster 
grounds, it follows that in collecting its dailj^ meal (11,453 diatoms) an 
o^^ster must filter altogether about 500 c. c., or 16 ounces, of water, 
and that about 167 c. c., or 5i ounces, are filtered per hour. The length 
of the feeding time in an}^ locality very probably depends upon the 
richness of the supply of food in the water, the time of feeding becom- 
ing longer as the food supply diminishes in quantity. Not until the 
supply of food falls below an amount one-eighth of that found in 
Newport River would it fail to support oj^sters. The ^'^coon” oysters 
on the tops of the high reefs, although exposed to the air for several 
hours each day, are in no danger of starvation so long as they are cov- 
ered by the tide for a few hours each time, and so long as the food 
supply retains its prcvsent richness. 

Results of experiments to determine rate of feeding. 


Stomach contents. 


Date. 

Time of examination. 

Melosira 

sculpta. 

Pleuro- 

sigma 

spen- 

ceni. 

Eupodis- 

cus 

radiatus. 

Navieula 

didyma. 

Total. 

1900. 
July 31 

When taken from bod 

3, 318 

5,846 

316 

474 

9, 954 

Aug. 4 

After fasting 4 days 

198 

79 


277 

Do... 

After feeding 2 hours 

; 302 

403 

101 


806 

Do... 

After feeding 3^ hours 

1, 512 

532 

208 

108 

1 

Aug. G 

When taken from bed 

3, 193 

4,372 

326 

615 

! 8, 506 

Aug. 9 

After fasting 3 days 

675 

75 1 



750 

Do... 

After feeding 2 hours 

990 

180 

90 


1,260 

Do... 

After feeding 4 hours 

1,820 

280 

660 

140 

2 , 800 

1902. 







Aug. 19 

When taken from bed 

636 

3,551 

j 53 


4,240 

Aug. 22 

After fasting 3 days 


53 



53 

Do... 

After feeding 1 hour 

53 

987 



1,040 

Do... 

After feeding 2 hours 

106 

530 

53 

63 

742 

Do... 

After feeding 3 hours 

265 

2, 809 


3, 074 

Do... 

After feeding 4 hours 

689 

10, 494 


63 

11,236 

Sept. 1 

When taken from bed 

1,216 

5, 300 

53 


6,569 

Sept 4 i 

After fasting 8 days 

159 

265 


424 

Do... 

After feeding 1 hour 

121 

1 862 



483 

DO...I 

1 

After leedmg 2 hours 

360 

i 1, 982 


90 

2, 432 


Average calculated from the above. 


Stomach contents. 


Condition of oy.sters. 

Melosira 

sculpta. 

Pleuro- 

sigma 

spen- 

cerii. 

Eupodis- 

cus 

radiatus. i 

Xaviciila 

didyma. 

Total. 

When taken from bed 

After fasting 

After feedmg 1 hour. , 

After feedmg 2 hours 

After feeding 3 hours 

After feeding 4 hours 

2,091 

258 

87 

440 

888 

1 1,264 

4, 767 
118 
674 
774 
1, 671 
5,387 

187 

1 

61 

104 

280 

272 

36 

54 

97 

7,317 
! 376 

761 
1,311 
2, 717 
7,018 
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OYSTER TKDCJSTRY OF NORTH CAROLINA, 
CONCLUSIONS BASED UPON THE WORK OF THE SURVEY. 

Productive natural oyster beds in Newport and North rivers are 
confined to the upper waters, and have been materially reduced in 
area since 1887, the reduction caused by overfishing to supply the 
oj^ster canneries at Beaufort. In Pamlico Sound the decrease in pro- 
ductiveness of the natural grounds since that date is still more marked, 
many of the then extensive beds being almost entirel}^ depleted, 
and the fact that this region continues season after season to yield a 
considerable quantit}^ of oysters should not lead to the supposition 
that the supply is inexhaustible. The survey of sections 10 and 16 
showed that the oystermen have discovered many new grounds to 
which they could turn when the older ones ceased to be productive, 
but the number of unknown grounds is not unlimited, and in the near 
future new beds will no longer be discoverable. Now is the time to 
apply the remedy, and in order to check the destruction of the natural 
beds in Pamlico Sound either a cull law should be enforced or shells 
from the canneries and raw houses should be returned to the beds an- 
nually during the months of May and June, carefully and evenlj^ 
scattered over the depleted areas, about 2,000 bushels per acre. 

The physical and biological conditions existing in Newport and 
North rivers are very favorable to the growth of young oysters, but 
are not so well suited to the production of large marketable stock. 
The supply of available oj^ster food is abundant and has been fairly 
constant during three seasons. The currents in the water are such as 
to insure a good circulation of pure water over the beds and a constant 
supply of food to each oyster. The amount of lime salts in the water 
is also adequate to their needs. On the other hand, the density is 
usually too high and the bottom outside the natural beds is too soft. 

The conditions in Pamlico Sound are very different from those in 
section 24, and, on the whole, are better adapted to the production of 
oysters. There are extensive areas where the density of the water is 
perfectly suited to the needs of the animal. The currents are a trifle 
too sluggish, and there are times during very calm weather when the 
circulation over the beds is not as rapid as is desirable, but food is 
very abundant and the bottom has the necessary firmness, though it 
is mainly composed of sand, and in exposed areas is likely to be shifted 
during high winds. 

Oyster planting has been unsuccessful both in section 24 and in Pam- 
lico Sound. The failures, however, have not been due to insurmount- 
able diflSculties existing in the vaxfious localities, but to lack of 
experience on the part of the planters or to a belief that an experience 
in planting oysters in the North is an adequate preparation for plant- 
ing in an entirely different section of the country where the conditions 
are very different. Each oj^ster-producing section has an oyster ques- 
tion of its own entirely separate from that of other localities, and a 
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failure to recognize this fact is likely to lead to failure in any attempt 
to grow oysters. There is no one oyster question, but there are many 
oyster questions. 

In order to encourage an industry in oyster planting in North Caro- 
lina, ceidain areas in localities which are known to be or to have been 
productive of oysters should be set aside for the use of planters, and 
provision should be made to guarantee their rights effectively. 

OYSTER-PLANTING EXPERIMENTS IN NEWPORT AND NORTH 

RIVERS. 

The ^ ^ 03 "ster gardens '' of the North Carolina coast date back to the 
year 1840, but, as before stated, they wem used mainty as places for 
bedding o^^sters for family use, no attempt being made to cany on an 
industiy for commercial purposes. The years immediately^ preceding 
and following the oyster surveys by Winslow in 1886-1888 and the 
completion of the railroad from Wilmington to Jacksonville in 1890 
witnessed the greatest enthusiasm in oyster planting in North Carolina. 
Hundreds of acres of bottom were taken up during this period and 
thousands of bushels of oysters were planted. In veiy few cases, 
however, were the results such as to encourage the continuation of the 
operations already^ begun or the beginning of new ones. A revival 
of the interest took place in Carteret County in 1898 as the result of 
the success of some of the plants made in North River and Jarrats 
Bay in 1891, and many^ entries of ground were again made and con- 
siderable planting done, but in 1899 there was not a single oy^ster 
bed anywvhere in North Carolina, so far as I have been able to ascer- 
tain, which was being cultivated or which was yielding or had yielded 
its owner an income in anyway commensurate with the labor and 
expense put upon it. It seemed that the industry had been given 
a fair trial, had proved a failure, and was now a thing of the past, so 
far as North Carolina was concerned. 

The failure is much more apparent than real, however, from a sta- 
tistical point of view, for of the very large number of entries of ground 
made for the avowed purpose of oyster planting comparatively few 
were ever so used. In most cases the ground was entered as a specu- 
lation, the purpose of the owner being to hold it until a profitable indus- 
tiy in oyster planting should be developed. The improvements put 
upon such beds consisted usually^ in noth! ng more than setting boundaiy 
stakes. The existing adverse opinion of the waters of North Carolina 
as a field for oyster culture therefore rests upon a veryr questionable 
foundation, since in the sum total of complete failures such beds as 
those just mentioned form a very considerable part. 

To many of the public-spirited men of the State the outcome of the 
enterprise was very disappointing. There seemed to them no reason 
why the waters of Noi’th Carolina should not be as well adapted to 
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oyster culture as those of the North Atlantic States , and mot until the 
question had been thoroughly investigated were they willing’ to allow 
the subject to be dropped and the effort given up. It was therefore 
decided, in addition to a general study of the conditions prevailing* on 
both natural and planted beds, to begin some experiments in Beaufort 
waters, various methods of preparing the bottom to be tried before 
planting the oysters. Accordingh^, when the steamer J^lsh Hmok left 
Pamlico Sound in March, 1900, the writer was directed to go to Beau- 
fort, get together an equipment suitable for the work of planting 
shells and oysters, and begin operations. The outfit secured was such 
as is owned by the local oystermenand fishermen — namely, a small one- 
mast sharp}", skiff, oyster tongs, shovels, buckets, and an ax. One 
laborer was hired to assist in the work. 

Becent experimenU . — In selecting grounds for the planting experi- 
ments care was taken that they should include no natural 0 }"ster beds. 
Two beds were surveyed and marked with stakes before the JFish 
Ilaich left the Beaufoil region — one in Newport River, containing 5 
acres, the other in North River, containing 10. On the New'port bed, 
situated just above the mouth of Harlow Creek (see map), the bottom 
has all the conditions to be found on the entire river bottoms, from 
hard white sand to very soft deep mud. The depth of water over it 
varies, at low tide, from 1^ to 4 feet. The currents are tidal in origin 
and at this point in the river they sometimes attain a velocity of nearly 
three-fourths of a mile per hour. The North River ex 2 )erimental bed 
is situated off the mouth of Roberts Bay and on the east joins the oys- 
ter garden belonging to Mr. M, E. Piver. The bottom is composed 
wholly of deej), soft mud. At low’’ tide the water over it is from Si 
to 5 feet in depth. As in New^iort, the currents in North River are 
mainly tidal, and for some time before low or high water a velocity of 
one-third of a mile 2 >er hour is reached in the vicinity of the bed. In 
order that the experiments in both rivers should be conducted on bot- 
toms of different kinds, Mr. Elias Piver very kindly allowed us to 
make use of the hard sandy ^Q.vt of his garden, on which one planting 
was made. 

As far as was possible the w"ork in these rivers was carried on in 
the same way, each planting in the one being duplicated in the other. 
It was the intention to take the temperature of the water as regularly 
as the density, but this was neglected so often, the thermometer being 
in use elsewhere, that the records are too incomplete to be of much 
value. During the months of June, July, August, and September, 
■when low water occurred during the middle part of the day, the tem- 
perature over tile beds often rose as high as 90^ F., hut the usual sum- 
mer temperature is about 80^. During the winter months ice often 
forms over the beds. 

The climatic conditions ivhich jirevailed during the three years cov- 
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ered by the experiments were fortunately very different. The first 
season was ver}^ dry, especially the latter part. From April to Sep- 
tember the average density of the water over the Newport bed was 
1.0189; over the North River bed, 1.0202. The second season was 
very wet, the effect of the fresh water being noticeable even to Beau- 
fort Inlet. From May until September the average density was 1.0103 , 
and 1.0129 in Newport and North rivers, respectively. During 
the season of 1902, from June until September, the average density 
over the Newport bed was 1.0202; over the North River bed it was 
1.0224. From the last figures it would appear that a greater drought 
prevailed in the vicinit}^ of Beaufort in 1902 than in 1900, but this is 
explained by the fact that the wmrk in 1900 covered the months of 
April and May, when the effects of the spring rains were yet notice- 
able, while in 1902 the work began with June, when the fresh water 
which had fallen in the spring had become well drained off'. The 
density for each month is given in the food tables on pages 289-90. 

It having been ascertained that Newport and North River oysters 
are in spawning condition as early as March and continue to spawn 
until late in December (see page 275), it was decided that plantings 
should be made in the spring, summer, and fall, in the hope thus to 
find the most favorable time for exposing spat collectors. Expensive 
and time-consuming methods of planting were avoided as wholly 
impracticable for the North Carolina oyster industry. In Europe, 
where large single oysters often sell for 5 cents each, it is possible to 
construct expensive claires for fattening the oysters, to expose tiles 
coated with a layer of lime for collecting spat, to take up the exposed 
tiles and painstakingly scale off' the small oysters, to plant these in 
baskets constructed especially for this purpose, and to variously elab- 
orate the methods of culture; but in North Carolina, where the price 
is frequently as low as 16 cents per bushel and seldom reaches a price 
higher than 45 cents per bushel, such refined processes are out of the 
question. 

The liberation of artificially fertilized oyster eggs in the water has 
been suggested as a method of increasing the number of oyster fry in 
certain localities, but after repeated trials it has not proved successful, 
and no attempt was made to follow it here. In North Carolina the 
operation is expensive, not only from a practical dollars-and-cents 
standpoint, but from the biological point of view as well. Fully one- 
third of the eggs that can be taken at any one time from a spawning 
female oyster are unripe, are therefore incapable of fertilization, and 
are lost. Moreover, in taking the eggs and sperms the adults are sacri- 
ficed; and practice has shown that the young oysters that develop 
from eggs confined in hatching dishes or troughs all die before they 
attain the settling or attaching stage, probably from lack of proper 
food. Young attached oysters have never been procured from eggs 
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so kept. Doubtless if, instead of keeping the eggs in hatching dishes 
for any considerable time after they have been fertilized, they should 
be deposited in the water near the place where it is desired to estab- 
lish a bed, they would pass through their development normally, pro- 
vided they did not encounter adverse climatic conditions, such as a cold 
rain. This has been found to be fatal to free-swimming oj^ster fry. 
In order that the fry resulting from the deposited eggs shall be secured 
in the desired localities, it is necessary that the tides and river currents 
be such that the free-swimming oysters shall be carried over the 
exposed cultch at just the time when they are read}^^ to settle and 
become attached, and as it is not possible to calculate when the attach- 
ing stage will be reached, the chances are that none of any one lot will 
fix themselves to cultch exposed to receive them. 

If, on the other hand, the oysters are allowed to remain in the water 
and spawn normallj’', the least amount of loss of spawn takes place, and 
there is the greatest possible chance of securing a proportion of the 
resulting young oysters. So many spawning oysters live together on 
a bed that the chances of a failure of ripe eggs to meet with sperms 
are few. The spawning of an individual oyster probably covers a 
considerable period of time (six to ten weeks), the reproductive ele. 
ments being given out a few at a time as they mature. In this way 
none are lost, but every egg has a chance to develop, and during the 
breeding season there is probably not a time when there is not present 
in the water in everj^ localitj^ in the vicinity of oyster beds a consider- 
able number of fry in all stages of development. Thus a bed may be 
established at any desired point b}^ simply exposing the proper cultch 
in the proper way. 

Spawning oysters ma}^ be deposited in localities where natural beds 
are w'anting, but in North Carolina the reefs furnish an abundant sup- 
ply of spawn. My experiments have shown that there is no difficulty 
in securing a good set of spat on planted shells; in fact, the difficulties 
seem to lie in the other direction — in limiting the number which may 
be secui*ed. The work undertaken, therefor*e, aimed at a simple 
method of utilizing the supply of fry already present in the water. 

Since oyster shells are available in immense quantities at ver^^ little 
cost at many points on the North Carolina coast, they were used in 
the experiments not only as spat collectors but for hardening the bot- 
toms of such beds as were to receive the seed oysters. Many of the 
Beaufort oystermen who professed to have had experience in shell 
planting advised against the use of steamed shells, giving as their 
reason that young oysters will not attach to shells which have passed 
through the steaming process. After exposing both rav 7 opened and 
steamed shells to the same conditions, however, 1 have not found that 
oyster spat have any preference. 

In addition to shells, bundles of pine brush were tried as spat cob 
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lectors, but in this case without success. Had the experiments with 
the brush been repeated with slight modifications, however, more 
favorable results might have been obtained, for Winslow records cases 
in which oysters in great numbers attached to and grew upon brush 
thrown into the water, and in parts of Euroi^e this method of collect- 
ing spat is extensivel}^ used. 

Since the object of the experiments in oyster planting was not to 
produce oysters for commercial purposes, but to demonstrate that 
they may be grown on muddj^ bottoms and to develop methods by 
which such planting can be done successfully, no large beds w'ere 
made, but numerous small areas were planted and various methods 
emploj^ed. The results obtained from a small planting are just as 
valuable for the purpose in hand as if they were obtained from plant- 
ings covering acres. 

Before an area was planted with shells or oystei's it was marked off 
with stakes and the bottom examined either with a sounding rod or 
by wading about over it. The sharpy in which the shells and oysters 
were brought to the beds was then anchored over the area to be 
planted, and held in position by poles thxmst into the bottom, one on 
either side. The planting was done from the stern either by throwing 
the shells or oysters broadcast from the deck or, when the shells were 
planted in rows, by standing in the water and receiving the shells in 
buckets, to dump them along a line stretched between stakes. 

The shells and oysters on each of the areas were carefully examined 
at intervals of about six months and the results of each examination 
tabulated. In examining for spat and larger oysters, the following 
methods were used: A quantity of shells was tonged from different 
parts of the area, and one bucketful was taken to the laboi’atory for 
examination. These were chosen at random — that is, without refer- 
ence to 'whether they contained spat or not, it being desired that they 
represent as well as possible the condition of the bed. One hundred 
of these shells were carefully gone over in the laboratory, and the 
numbei’s of living and dead oysters noted. The living 03 ^stel^s were 
divided into five classes: (1) Spat (meaning by this term a jmung' oyster 
less than one-half inch in length); (3) 03 ''sters between one-half and 1 
inch in length; (3) 03 ^sters between 1 and 3 inches long; (4) oysters 
between 2 and 3 inches long, and (5) oysters more than 3 inches long. 
When it was possible to tell the cauvSC of death, this w^as noted. The 
number of oysters attached to the inside of the shells was kept sepa- 
rate from the number attached to the outer surface. 

The method of ascertaining the results of planting seed oysters was 
to tong 100 from the bed, noting how many of this number were still 
Imng, their general condition, and the amount of growth that had 
taken place. During the first two seasons it was comparatively easy 
to distinguish the shells of planted oysters that had died from the 
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planted shells, hut not so easy during the third. Neither >Yas it j)os- 
sible during the third season to distinguish the living seed oysters 
from the oysters grown on the beds. 

The location of the experimental oyster beds is shown on the large 
charts of Newport and North rivers, and the location of^ each of the 
planted areas is given on the smaller charts of the experimental beds 
(pages 300-301). A condensed histoiy of each of the 31 planted areas, 
from the date of planting to the end of the third season, is given in a 
table on pages 306-309. To write a detailed account of each planting 
in addition to this table would be to multiplj^ wmrds uselessly, since in 
mail}'- cases the methods used and the results obtained were practically 
the same. A few detailed descriptions of certain typical areas, how- 
ever, will be necessary to give an idea of the work done and its results. 

DETAILED ACCOUNTS OF CERTAIN PLANTING OPERATIONS. 

Area Xo, i.— The first planting was made April 26, 1900, wdth il 
bushels of shells arranged in five rows across the current. This 570 
square feet of stiff deep mud, into which an oar can be thrust to a 
depth of 15 inches, is covered at low tide with 3i feet of water. Dur- 
ing the first summer an immense number of spat attached to the shells, 
many of which on the 6th of August measured nearly two inches in 
Iqigth. The number dead or killed during the first season was also 
large, being about two-fifths, of the total number that attached to the 
shells. Of those found dead on August 6, about three-fifths w^ere 
smothered by mud and the remainder were killed by “drills’^ (TJro- 
mlpinx- cinerea)^ as was shown by the small round hole in the shells. 
The number of living oysters found on June 3, 1901, was a little less 
than half the number present at the time of the previous examination. 
Veiy few were larger than those found on August 6, so that either 
little growth had taken place or the first catch had practically all 
died and a new lot had become attached. During June and Julj", 
a rapid growth took place and an enormous number of additional spat 
’were caught; but toward the end of July and the first of August 
eveiy oj^ster died. On August 18, when the regular examination 
was made, 640 dead oysters were counted on 100 shells, maiy^ of 
them wdth the hinge of their shells intact. The planted shells had 
settled quite deep into the mud, and this may have been a partial cause 
of death; but from the fact that all died at about the same time, and 
that during Juty the parasitic worm {BucejAialus cuculiis) already 
referred to had infested them in great numbers, 1 am inclined to 
believe that the parasite is accountable for much of the loss. No spat 
attached to the shells after this time; at least, none was found on those 
examined September 12, 1902. 

Area Xo. 2 , — This planting was made on the same day as No. 1, l)ut 
in this case the bottom was comj)osed of hard white sand, covered by 
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about li feet of water. Forty Imshels of shells were planted in five 
rows across the current. During the first summer a considerable 
quantity of spat became attached to the shells, but soon died, owing 
probabl}" to the presence of sand grains inside their shells. In rough 
weather the sand shifted readily, and by the end of the second summer 
the planted shells were all covered. 

Area JVb. 3 . — The third planting was made in North River on April 
27, 1900, on the southeast corner of Mr. Fiver's o^^ster ^‘garden,” 
which, at this end, is composed of hard white sand. The depth of the 
water is about 4 feet at low tide. Seventy bushels of shells were 
planted in four rows across the current on an area covering 750 square 
feet. This bed has a history similar to that of No. 2, considerable 
quantities of spat being caught during the first season, but killed bv 
the sand, which entirely" covered the planted shells before the end of 
August, 1901. 

Area Nth — The ground selected for this planting, which was made 
May 5, 1900, was in Newport River on deep, sticky mud, covering an 
area of 500 square feet. Sixt 3 "-thrce bushels of shells were scattered 
over it as evenl}" as possible, making a la 3 "er 2^ shells in thickness. 
To this were added on Ma 3 " 10, 1900, IS bushels of the best 03 "sters 
that could bo gathered at low tide from the edges of the reefs in Core 
Creek. This stock was composed of oysters of fairh" good shape, but 
varying from 2J- to 4 inches in length. They were planted on the 
same day they were gathered, in an even layer over the shells, the aver- 
age number to each square foot being about 18. These oysters have 
had the best history of my that were planted so far as the number 
that lived is concerned, as will be seen b 3 ^ reference to the table on 
page 306. The 3 " made little growth, however, the edges of their shells 
becoming thick and blunt. 

Area No. 5 . — Planting was begun on this area Ma 3 " 8, 1900, b 3 ^ broad- 
casting it wdth 70 bushels of shells, and was continued May 11, 1900, 
by adding 18 bushels of seed 03 ’'sters. The location is in the southwest 
corner of the North River bed and contains 400 square feet of soft mud, 
into which it is possible to thrust an oar to a depth of 3 feet. The 
depth of the water varies from 8i to 6 feet. The shells were scattered 
over the bottom, giving it a hard surface shells in thickness. The 
seed oysters were coons” picked up from the reefs at Howlands 
Point, and many of them were in small clusters. They lived well dur- 
ing the first season, but man 3 ^ died during the following winter and 
spring, 20 per cent only being left on May 30, 1901. On September 
9, 1902, none were found, although a considerable number of the spat 
grown on the bed were doing well Little or no improvement in the 
shape of the seed oysters was noted. The transplanted oysters were 
taken from a locality where the water is usually voxy salt to one in 
which the density is much lower. 
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Area No. 6.—Oi\ May 14, 1900, the sixth planting was made in 
Newport River, on 500 square feet of sticky mud, in from 8 to 5 feet of 
water. Eighty bushels of shells were evenly distributed, giving the 
bottom a coat 3-^ shells in thickness. On the following day 18 bushels 
of the best single oysters that could be gathered from the edges of 
the Cross Rock beds were scattered upon the shells. During the first 
season very little growth took place among the seed oysters, but in 
1901 they grew rapidly, though not so rapidly as the oysters that 
attached to the planted shells, for it was not always possible during 
the third year to distinguish the oj^sters that had been planted from 
those grown on the bed. During the summer of 1900 the planted 
shells became the home of an abundance of animals of different kinds, 
including ascidians, anemones, leptogordias, sponges, and bryozoa, 
but these were all killed by the fresh water in 1901. Since then the 
beds have been comparatively free from all animals, excepting bar- 
nacles and a few species of snail which are always common on the 
oyster beds in this locality. 

Although nearly half of the planted oysters were dead on August 
It, 1900, and the number of spat that attached to the shells was never 
very great, the bed was well stocked in 1902 with large oysters of 
fairl}" good shape, many of which were used in the Beaufort laboratory. 

A7\kv No. 9 . — This area of soft mud in Newport River, containing 
400 square feet, was planted May 31, 1900, with 50 bushels of shells, 
distributed over the surface as evenly as possible in a layer 2^ shells 
in thickness. On June 12, 1900, there were added 15 bushels of good 
oysters tonged from the Cross Rock'beds. These oysters, everything 
considered, have had the best history of all the plants made. The 
per centr living at the end of the second season was not quite so high 
as in two other cases, but a more rapid growth took i)lace. On many 
of the beds the planted oysters became blunt and thick-shelled, but 
the shells of these were thin and showed rapid growth. The spat that 
attached to the planted shells grew rapidly also, and the 03 \sters were 
well shaped. During the third season they had attained the size of 
the planted oysters, from which they could not be distinguished. 
While no careful examination of the beds was made in 1903, this one 
was frequently visited, and bushel after bushel of line oysters removed 
from it. 

Area No, 13 , — ^The description of this area is given here for better 
comparison with the one just described. It includes 400 square foot 
of very soft muddy bottom in North River, which on June 21, 1900, 
was eventy covered with a layer of shells 3 shells in thickness, 63 
bushels being planted. Four days later 15 bushels of finely shaped 
oysters, tonged from the Cross Rock beds in Newport River, were 
distributed over the shells. It will be noted that the stock for this 
planting was the same as that planted on area No. 9, in Newport River, 
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and that the oysters were planted at about the same time and upon 
similar bottoms. The results of the two plants, however, are very 
different. Ten per cent only of those planted in North River were 
living at the end of the second season, little or no growth having taken 
place, while 68 per cent of those planted in Newport River were grow- 
ing nicely when the examination was made in September, 1902. The 
difference in the food supply on the two beds was not great enough to 
account for the difference in result, as will be seen by reference to the 
tables on pages 289-90. The principal difference in the conditions was 
that in the first instance the oysters were transplanted to a locality in 
’which the densitj^ is not usually much higher than that over their native 
rock, while in the second a considerable change was experienced in 
this respect, the North River experimental bed usually being' covered 
with water having a much higher density than the Cross Rock beds. 

Area JS^o, li , — ^The twelfth planting was made in North River June 
13, 1900, with 60 bushels of shells in two rows parallel to the currents. 
The area is small, covering' but 200 square feet. As was usual with 
shells planted in rows, either iiarallel or at right angles to the flow of 
the currents, large numbers of spat became attached and the 03 \sters 
showed rapid growth, but as they grew larger there was a tendency 
to become long and narrow. The spat becomes attached principally 
to the shells at the tops of the ridges, as these offer the cleanest sur- 
faces and the most favorable feeding conditions. Those on the sides 
of the ridges and at the bottom soon become coated with sediment. 
The conditions on the tops of the ridges are in reality too well suited 
to the needs of the oyster f ly ; too manj^ spat usually become attached, 
so that as they increase in size they interfere with each other, becom- 
ing ‘^coonj^” as the result. This method of planting might be used 
to advantage in localities where oyster fiy are scarce or in cases in 
which the shells are to be transplanted not later than one jear from 
the time when they were first exposed. 

Area No. — This area in Newport River was the last planted in 
1900. No shells were put out, but on July 20 10 bushels of small but 
nicely shaped oysters, gathered at low tide from Turtle Rock, were 
planted on the unprepared sticky bottom. The area covered contained 
400 square feet, but the bulk of the oysters were placed on the eastern 
half, A rapid growth took place from the beginning, and, contrary 
to what was expected, very few of the oysters died. At the end of 
the third season 71 per cent were living. Very few spat attached to 
the shells of the oysters. The mud upon which the plant was made 
contained considerable sand and was quite firm compared with that found 
on the west side of the bed, so that the oysters did not sink below the 
surface, although they became covered with a thin coat of sediment. 

It will be noted, by reference to the table, that the most favorable 
results in planting seed oysters, the rate of mortality being considered, 
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Trere obtained from this area and area No. 4 The fact that the seed 
oysters for both of these plantings were brought from localities whe3*e 
the conditions surrounding them wex’e very nearl}^ those on the bed to 
which they were transplanted should also not escape attention, for to 
this is probably due a considerable part of the success. The beds in 
Core Creek, from which the seed for area No. 4z were taken, are sur- 
rounded b}" conditions similar to those on the Newport experimental 
bed, and Turtle Rock is but a few hundred yards above area No. 22. 
In no case did the oysters thrive when transplanted from beds located 
in places where the water differed considerabty in its density from that 
on the experimental beds, and the death rate among the plants increased 
directly with the increase in this difference. The age of the plants,, 
too, probably has much to do with their ability to adapt themselves, 
to new and different conditions, 3mung seed adjusting’ itself more 
readily than old. 

Area jWj, IJ /.. — This area, in Newport River, should receive special 
attention, since it is one on which no seed o^^sters were planted, but 
from which fine marketable o^^sters were taken during’ September,, 
1902. It contains 100 square feet of soft muddy bottom, and was 
planted with 70 bushels of shells June 30, 1900. If evenl}^ distrib- 
uted, the la^^er covering it would be 3J- shells in thickness. At the 
last examination, made September 12, 1902, there were seventeen 03^8- 
ters more than 3 inches in length to each hundred of the surface 
shells. If the spat from which these 03’sters grew became attached 
on the date when the shells were planted, their age would have been 
2 years, 2 months, and 12 days. 


F. c. 1903 — 20 



Detailed record of 2^lct^ding experiments in Keujyort and North rivers. 
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{ Aiig 21, 1900 

16 North River 500 July 6, do 70 hiisliels shells evenly j June 12,1901 

IWO scattered. lAu^. 13,1901 

iSept. IS, 19C2 



Detailed record of planting experiments in Newport and North rivers — Continued. 
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SUMMAKY OF Y^ORK AND RESULTS. 

In all, 31 beds vrere made, IS in Newport River and 13 in North 
Eiver, representing five methods of planting. On 9 of the beds shells 
in various quantities v/ere first evenly scattered over the bottom, 
upon which seed oysters were to be planted. The seed oysters were 
obtained in different localities and represented various conditions of 
growth. Some were taken from reefs, and were ‘'^coony;'' some were 
tongod from beds known to produce the best marketable oysters of the 
section; some were obtained from localities wdiere the water usiiall}" 
has a higher specific gravity than that over the experimental beds, 
and some came from beds over which the wuiter is fresher than on the 
planted beds. In one instance seed oj^sters were planted on an unpre- 
pared bottom. 

The results from planting seed oysters are as follows (an average 
from the results of all the plants made): At the end of the first season 
78 per cent of the oj^sters wei'e living, but very few were in a growing 
condition. At the end of the second season 11 per cent only I’cmained 
alive. Those planted in North Eiver showed no growth and were very 
poor; those in Newport River, however, had been growing nicely. At 
the end of the third season no estimate could be made, as it was not 
possible to distinguish betv/cen the oysters which w^ere planted and 
those which had grown from spat on the beds. The ‘‘coon'’ oysters, 
planted on 5 of the beds, showed no improvement in shape, and a larger 
per cent of them died than of the better shaped seed. 

Should the same number of new^ plantings he made, with the methods 
used in 1, 9, and 22, tliorc is every reason to believe the result would 
be much more favorable. The per cents given above are cut down 
very considerably by the results on the beds which were total failures. 

Shells were planted in an even layer from 1 to 4 shells in thickness 
on 6 beds for the purpose of catching spat. To this number may be 
added the 9 beds which were hardened with shells as a foundation 
before planting seed oysters, for spat attached to the shells of these 
beds, and they were regularly examined. The average number of 
spat counted on a hundred shells tong’ed from each of these 15 beds at 
the end of the first season was 97. The number of spat and oysters on 
the same number of shells taken in the same manner from the same 
beds at the end of the second season was 157. At the end of the season 
of 1902, a majority of the oysters were 2 or more inches in length, the 
total number per hundred shells being 58. 

On 9 beds shells wei’e planted in ridges parallel to the currents Sew- 
ing over them, and on 6, ifidges of shells were made across the currents. 
Examination of the shells from the beds on which the ridges were 
placed across the currents showed that each hundred shells had caught 
303 spat at the end of the first season. (In all the figures none but 
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living oysters are included.)* At the end of the second and third sea- 
sons the, number of spat and oysters on each hundred shells was 103 
and 87, respectively. The shells planted in ridges parallel to the cur- 
rents caught fewer spat than those planted in ridges making a right 
angle with the direction of flow, but under both conditions too much 
spat was caught and cooily o3^sters w^ere in many cases the result. The 
average catch of spat on each hundred shells on the parallel ridges for 
the first, second, and third seasons was 221, 150, and 61, respectively. 
The growth of the oysters which caught to the shells was i^emarkahly 
rapid, as is shown by the fact that from one of the beds on which no 
seed were planted, oysters were available for use toward the close of 
the season of 1902. 

From April to September in 1900 large numbers of spat became 
attached to shells whenever and wherever planted, but the tabulated 
results of the examinations show that the conditions for their attach- 
ment and growth were more favorable in Newport than in North 
Eiver. The shells on both experimental beds became the home also 
of innumerable barnacles, crabs, worms, pol3"2:oa, ascidians, sponges, 
anemones, leptogordias, mussels, and varioxis alga\ During’ the sec- 
ond 3"ear, however, the water became brackish, and all of these animals 
were killed except the barnacles, crabs, and mussels, which, like the 
03"ster, are adapted to such conditions. The freshness of the water 
had a decided effect upon the catch of spat also, the number that 
became attached in Newport Eiver being much smaller than during 
the previous 3"ear, while in North River exact! 3" the opposite occurred. 
From this it appears that the most favorable conditions for the life of 
ov^ster larvae- and their attachment are brought about in North River 
during a wet season and in Newport River during a drought. This 
conclusion is borne out b}^ the results during the following diy season 
of 1902, when the number of 03"sters that attacked to shells on the 
Newport River bed was much greater than in 1901, while in North 
River it fell far short. 

CONCLUSIONS. 

The results of the experiments are, on the whole, satisfactoiy. Sev- 
eral important facts have been demonstrated which can not fail to 
have a bearing upon an3^ future operations in oyster culture in North 
Carolina. The lower parts of Newport and North rivers are not 
adapted to oyster culture. 03’'sters grow there in abundance when 
supported above the mud, but there is too much uucer taint}’ connected 
with the crop to justif}" practical planting operations. When the time 
comes to place the oysters on the market the}^ are too often not ia 
salable condition. This is traceable to the high density of the water 
of these portions of the rivers. Should the industiy in Pamlico 
Sound ever be developed to such an extent as to create a demand for 
seed oysters, however, the ground in the lower parts of these rivers 
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will become ABlua])le. for when cultch is exposed a good catch of spat 
IB almost a certainty. 

The upper parts of the rivers, on the other hand^ are well adapted 
to oyster planting and, during all hut the very dry seasons, there is 
every reason to believe that planters would be able to maidvet their 
crop. The industry could never be extensive on account of the small 
amount of available ground, but between the natural beds there are 
many acres that might be utilized for purposes of planting. The 
natural beds themselves, if strewn with shells at some time during the 
summer months, could easity be made to yield many times the amount 
of oysters that is annuall}^ taken from them. The}" are pu1)lic prop- 
erty, and no individual can be expected to be so public spirited as to 
as to plant the shells, but it might be done by the State, in one 
instance at least, as an experiment. 

It is better to strew shells and stock beds from spat than to plant 
large seed oysters. The latter do not recover from the shock they 
have undergone in the rough handling and in the sudden change in their 
habitat until spat caught at the time of planting the seed oysters liave 
attained an equal size. 

ITnder favorable conditions some oysters may be marketed the third 
season after the shells are put down. Oysters of excellent shape, 2-J- 
inches in length, can be I'aised in abundance in one year from the date 
of planting shells. Such oysters are well suited to the half-shell trade, 
and a profitable industry for a limited number of planters might be 
developed along this line. 

When oysters arc planted, the stock should be young, as it then 
more readily adapts itself to new conditions than does old seed. Large 
‘tyoony'’ oysters are worthless as seed, since they are incapable of 
improvement, even when planted in the most favorable environ- 
ment. Very badly shaped young oysters, however, soon regain their 
normal shape when placed under favorable conditions, as has been 
shown by Mr. Glaser in some experiments carried on in 1902, and 
which are described by him on page 829 of this report. 

Shells intended as spat collectors (in Newport and Noifh rivers) 
should be strewn over the bottom rather than planted in rows. In the 
latter case too much spat usually becomes attached, and ' ^ coony oystens 
are the result. The proper amount of shells to be planted should be 
determined by the character of the bottom. The softer and deeper 
the mud the more shells should be used. In no case should less 
than 2,000 bushels per acre be planted, but the cases are few where 
moi'e than 5,000 bushels would be needed. Using the first amount, 
the bottom would be covered with a layer one shell in thickness. The 
aim should he to plant enough shells to prevent those on top from set- 
tling below the surface. In the greater number of the experiments 
the results show that too many shells have been used. 
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June and Jnlj are the best months in which to plant shells intended 
as spat collectors, although a set was secured upon shells planted from 
April to September. Spat also attached during the summers of 1901 
and 1902 to shells planted in 1900. 

Shells or oj^sters should never be planted on a sandy bottom in New- 
port or North rivers. This conclusion will probably not apply to 
sandy bottoms in Pamlico Sound, where the sand is often held together 
by grass roots and thus prevented from shifting. 

Steamed oyster shells make excellent spat collectors. They are 
cheap and are available in immense quantities at various accessible 
points on the North Carolina coast. 

Oyster planting should not be undertaken by any but experienced 
oystermen. So much depends upon the selection of the site and upon 
the methods of planting and caring for the beds that failure must be 
I'egarded as the probable result of careless work. 

OYSTER PLANTING IN PAMLICO SOUND. 

Numerous attempts have been made from time to time at many 
places in Pamlico Sound to establish private oj^ster grounds, but as 
yet they have not proved successful. 

The following table, compiled by Mr. C. H. Stevenson, shows the 
approximate number and the extent of the grants in Pamlico Sound 
for tbe purpose of o^'ster culture since 1872. It must be remembered 
that this enumeration does not include the enormous number of entries 
made, but for which grants have never been asked. Under the enact- 
ment of 1887 as man}" as 1,067 entries were made in Hj^de County 
alone: 


Grants for oyster culture in l\uiilico Sound. 


Year. 

Dare County. 

Hyde County. 

Pamlico County. 

Grants 

Acres. 

Grants 

Acres. 

Grants. 

Acres. 

1873 



1 

2 

8 

3 

8 

17 

82 

27 



1875 





1876 





1877 



. . 


1878 



1 

2 

9 

17 

1879 






1880 



i 

10 

1881 



2 

1 

3 

12 

8 

19 

8 

27 

101 

76 

1882 

2 

18 

4 

3 

15 
171 

37 

16 

1 

9 

1884 

1885 

6 

55 

1886 

1887 

2 

10 

153 

28 

23 

22 

10 

35 

12 

69 

, 1,888 
250 
216 
230 
100 
330 

1888 





1889 

6 

21 

3 

56 

201 

28 



1890 



1891 

8 

80 

1892... 

1893 





1894 

1 

2 

10 

16 



1895 



Toliil 

■ 



1 


30 

553 

j 

305 

2, 603 

1 37 

337 
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Ill 1900 practically all of these grounds had been abandoned by the 
owners. Those which are held and on wliich the taxes had l>eon paid 
were as follows: 

(jriintK on irhich faxes v'eee paid. 


Hyde County: 

Lake Landing . 

Ocracoke 

Swan Quarter.. 
Pamlico County: 
Township Xo. 2 
Township No, 4 


Number. ' 

1 

Acres. 

I 

1 

5b 

477 

7 

41 

o 

102 

C 

74 

1 

80 


Total 


73 I 


SU 


The causes of this condition of the industry in Pamlico Sound, judg- 
ing from its histoiy here and in other oyster-producing sections, are: 

(1) Those who have engaged in it have, as a rule, had erroneous 
ideas as to the requirements for successful oyster culture. They were 
not aware how very much depends upon the selection of ground, the 
accessibility of an abundant food supply, the specific gravity of the 
water and its freedom from extreme fluctuations, the time and methods 
of planting cultch and oysters, etc. 

(2) Many of those vrho entered ground for oyster planting did so 
with the expectation that large profits would be immediately forth- 
coming, and were not suflicicntly interested to contimio in the work 
when they had ascertained by experience that this is no more profita- 
ble than other industries and requires a corresponding amount of time 
and labor. 

(3) The laws framed for the encouragement and protection of oj'ster 
culture w^ere defective or have not been observed. 

Private grounds in Pamlico Sound have in many cases proved to 
have been well selected and have produced oysters of a good quality, 
but the owners of such grounds have, in some notable instances, not 
been allowed to market the crop; they have been powerless to prevent 
their grounds from being treated as public property. Oystermen 
when arrested for trespassing’ in such cases have been able, iiivariabh^ 
to obtain their release without fine or imprisonment by asserting that 
the planted grounds when laid off contained natural oyster beds, and 
no difficulty has been experienced by them in finding a multitude of 
witnesses to substantiate their statements; this in spite of the fact that 
careful surveys of the grounds previous to obtaining grants or plant- 
ing the oysters failed to discover any natural o.yster beds. 

From a biological standpoint Pamlico Sound offers a wide and pi’om- 
ising field for oyster culture. The results of the survey of sections 10 
and 16 demonstrate beyond doubt that (a) oyster food is abundant in 
these sections; (5) many localities exist not now occupied by o^^sters 
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in which the water has the necessary specific grayity and is not 
readily disturbed by freshets; (<?) oysters have grown as w^ell when 
transplanted to ground adjoining natural beds as on the natural beds 
themselves; and (d) in the regions where natural beds exist spat can 
be secured if cultch be supplied. 

If it is the wish of the people of North Carolina to encourage the 
development of an industry in oyster culture it can be accomplished 
(1) b}" amending the laws relating to the entry of grounds for this 
purpose; (2) by creating a pi-oper sentiment in this direction, and (8) 
by supplying to the people of eastern North Carolina accurate informa- 
tion relative to all phases of the subject. 

To aid in the accomplishment of this result has been the object and 
purpose of the North Carolina Greological Survey and the United 
States Fish Commission in conducting the survey and experiments of 
which this is the final report, and in conducting the further investiga- 
tions now under way in Pamlico Sound, the results of which will soon 
])o read}" for publication. 




2 

F^'. 1. Oyster with right shell and mantle removed, a and a, origin of arteries from the ventricle; 
au, auricle of heart, hr, vessel carrying blood from the gills to the auricle of the heart; bj, outline 
of organ of Bo 3 anus. the so-called kidney, 6u, pores from which the water issues into the branchial 
canals after passing thiough the gills, cl, cloaca, d. pr;.and sg, connective and two ganglia of the 
nervous system; g, gills; qc, cavity between the two mantle folds; h, hinge, Z, ligament. M, ad- 
ductor muscle, m, mouth; mt, mantle, the arrows show the direction of currents produced by the 
cilia; n, palps, p', outer end ot right pedal muscle; s, external opening of sexual and renal organs 
of right side, v, anus; ve, ventricle of heart 

Fig 2. Diagram to show sexual organs of the oyster, d, duct of sexual gland Other letters as above. 



ANATOMY, EMBRYOLOGY, AND GROWTH OF THE 

OYSTER. 


By IL F. Moore. « 


ANATOMY. 

The following popular description of the anatomy of the 03^ster is 
extracted from the writings of Professors Brooks and Rj^der: 

The general .structure of an oyster may be roughly represented by a long, narrow 
memorandum book, with the back at one of the narrow ends instead of one of the 
long ones. The covers of such a book represent the two shells of the oyster, and the 
back represents the hinge, or the area where the two valves of the shell are fastened 
together by the hinge ligament. ( Plate vir, fig. 1 L) This ligament is an elastic, dark- 
brown structure, wdiich is placed in such a relation to the valves of the shell that it 
tends to throw their free ends a little apart. In order to understand its manner of 
working, open the memorandum book and place between its leaves, close to the back, 
a small piece of rubber to represent the ligament. If the free ends of the cover are 
pulled together the rubber will be compressed and will throw the covers apart as 
soon as they are loosened. The ligament of the oyster shell tends, by its elasticity, 
to keep the shell open at all times, and while the oyster is lying undisturbed upon 
the bottom, or when its muscle is cut, or when the animal is dying or dead, the 
edges of the shell are separated a little. 

The shell is lined by a thin membrane, the mantle (plate vir, fig. 1 mt), which folds 
down on each side, and may be compared to the leaf next the cover on each side of 
the book. The next two leaves of each side roughly represent the four gills, p, the 
so-called beard” of the oyster, wiiich hang dowm like leaves into the space inside 
the tw’o lobes of the mantle. The remaining leaves may be compared to the body or 
visceral mass of the oyster. 

Although the oyster lies upon the bottom, with one shell above and one below', the 
shells are not upon the top and bottom of the body, but upon the right and left 
sides. The two shells are symmetrical in the young oyster (plate viii, fig. 2), but 
after it becomes attached the lower or attached side grow'S faster than the other, and 
becomes deep and spoon-shaped, w'hile the free valve remains nearly flat. In nearly 
every case the low^er or deep valve is the left. As the hinge marks the anterior end 
of the body, an oyster which is held on edge, with the hinge away from the observer, 
and the flat valve on the right side, wfill be placed with its dorsal surface uppermost, 
its'ventral surface belo\v, its anterior end away from the observer, and its posterior 
end towmrd him, and its right and left sides on his right and left hands, respectively. 

In order to examine the soft parts, the oyster should be opened by gently w'orking 
a thin, flat knife-blade under the posterior end of the right valve of the shell, and 
pushing the blade forward until it strikes and cuts the strong adductor muscle, il/, 
W'hich passes from one shell to another and pulls them together. As soon as this 

alleprinted from “Oysters and Methods of Ovster Culture,” Report U. S. Fish Commission, 1897, 
pp. 270-279. 
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muscle is cut the valves separate a little, and the right valve may be raised up and 
broken off from the left, thus exposing the right side of the body. The surface of 
the body is covered by the mantle, a thin membrane which is attached (o the body 
over a great part of its surface, but hangs free like a curtain around nearly the whole 
circumference. By raising its edge, or gently tearing the whole right half away 
from the body, the gills, g, will be exposed. These are four parallel plates which 
occupy the ventral half of the mantle cavity and extend from the posterior nearly 
to the anterior end of the body. Their ventral edges are free, but their dorsal edges 
are united to each other, to the mantle, and to the body. The space above, or dorsal 
to the posterior ends of the gills, is occupied by the oval, firm adductor muscle, 3f, 
the so-called “heart.” For some time I was at a loss to know how the muscle came 
to he called the “heart,” but a friend told me that he had always supposed that tins 
was the heart, since the oyster dies when it is injured. The supposed “death” is 
simply the opening of the shell, when the animal loses the power to keep it shut. 
Between this muscle and the hinge the space above the gills is occupied by the body, 
or visceral mass, which is made up mainly of the light-colored reproductive organs 
and the dark-colored digestive organs, packed together in one continuous mass. 

If the oyster has been opened very carefully, a transparent, crescent-shaped space 
W’ill be seen between the muscle and the visceral mass. This space is the pericar- 
dium, and if the delicate membrane which forms its sides be carefully cut away, the 
heart, re and aUj maybe found without any diMculty lying in this cavity and pulsat- 
ing slowly. If the oyster has been opened roughly, or if it has been out of water for 
some time, the rate of beating may be as low as one a minute, or even less, so the heart 
must be watched attentively for some time in order to see one of the contractions. 

•X- * x- •<- -x- * * 

In front of the gills, that is between them and the hinge, there are four fleshy 
flaps — the lips, two on each side of the body. They are much like the gills in 
appearance, and they are connected with each other by two ridges, wdiich run across 
the middle of the body close to the anterior end, and between these folds is the large 
oval mouth, v}, which is thus seen to be situated, not at the open end of the sliell, 
hut as far away from it as possible. As the oyster is immovalily fixed upon the 
bottom, and has no arms or other structures for seizing food and carrying it to the 
mouth, the question how it obtains its food at once suggests itself. If a fragment of 
one of the gills is examined with a microscope it will be found to be covered writh very 
small hairs, or cilia, arranged in row’s, plate ix, fig. 3, e. Each of these cilia is 
constantly swinging back and forth wdth a motion something like that of an oar in 
rowing. The motion is quick and strong in one direction and slower in the other. 
As all the cilia of a row swing together they act like a line of oars, only they are 
fastened to the gill, and as this is immovable they do not move forward through the 
watei’, but produce a current of water in the opposite direction. This action is not 
directed by the animal, for it can be observed for hours in a fragment cut out of the 
gill, and if such a fragment be supplied wdth fresli sea w’ater the motion will con- 
tinue until it begins to decay. While the oyster lies undisturbed on the bottom, 
wdth its muscle relaxed and its shell open, the sea water is drawn on to the gills by 
the action of the cilia, for although each ci Hum is too small to be seen w'ithout a 
microscope, they cover the gills in such great numbers that their united action pro- 
duces quite a vigorous stream of W’ater, which is drawn through the shell and is theix 
forced through very small openings on the surfaces of the gills into the w-’ater tubes 
inside the gills, and through these tubes into the cavity alxive them, and so out of 
the shell again. As the stream of w^ater passes through the gills the blood is aerated 
by contact with it. 

The food of the oyster consists entirely of minute animal and vegetable organisms 
and small particles of organized matter. Ordinary sea water contains an abundance 
of this sort of food, w’bich is drawm into the gills with the w’ater, but as the W’ater 
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strains through the pores into tlie water tubes the food partieles are caught on the 
surface of the gills by a layer of adhesive slime, which covers all the soft parts of 
the body. As soon as they are entangled the cilia strike against them in such a way 
as to roll or slide them along the gills toward the mouth. When they reach tlK‘ 
anterior ends of the gills they are pushed off and fall l)etween the lips, and these 
again are covered with cilia, w’hieh carry the particles forward until the}^ slide into 
the mouth, which is always wide open and ciliated, so as to draw the food through 
the oesophagus into the stomach. Whenever the shell is open these cilia are in 
action, and as long as the oyster is breathing a current of food is sliding into its 
mouth. 

The cilia and particles of food are too small to be seen without a microscope, lait 
if finely powdered carmine be sprinkletl over the gills of a fresli oyster, which has 
been carefully opened and placed in a shallow dish of sea water, careful observation 
will sho^v that as soon as the colored particles toucli the gills they begin to slide 
along wdth a motion which is quite uniform, but not much faster than that of the 



minute-hand of a watch. This slow, steady, gliding motion, without any visible 
cause, is a very striking sight, and wuth a little care the particles may be followed 
up to and into the mouth. 

In order to trace the course of the digestive organs the visceral mass may be split 
with a sharp knife or razor. If the split is pretty near the middle of the body, each 
half will show^ sections of the short, folded cesophagiis, running upward from the 
mouth and the irregular stomach, s (see cut) with thick, semitransparent Avails, 
surrounded by the compact, dark-greenish liver, H. Back of the liver and stomach 
the convoluted intestine, i, will be seen, cut irregularly at several points by the 
section. 

There are no accessory organs of reproduction, and the XK>sition, form, and general 
appearance of the reproductive organ, plate vii, fig. 2, is the same in both sexes, As the 
reproductive organ has an opening on each side of the body, it is usually spoken of 
as double, but in the adult oyster it forms one continuous mass, Avith no trace of a 
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division into halves, and extends entirely across the body and (against) the bends 
and folds of the digestive tract. « 

^<- * * * * * -x- 

The stomach is pretty definitely marked off from the other portions of the digest- 
ive tract. It may be said to be that portion of the latter which is surrounded by the 
liver. The portion of the intestine immediately following the short, widened region 
which we regarded as the stomach is the most spacious portion of the gut, and in it 
is lodged a very singular organ, which has been called the ‘‘crystalline style.” This 
is an opalescent rod of a glass-like transparency and gelatinous consistence, which 
measures, according to the size of the oyster, from half an inch tip to one and a half 
inches in length. Its anterior end is the largest, and in a large specimen measures 
nearly an eighth of an inch in diameter, but at its posterior end is scarcely half as 
thick; both ends are bluntly rounded, I fell into an error in supposing that this 
style was lodged in a special pouch or sac, as described in my report to the Maryland 
commissioner in 1S80. The “crystalline style” really lies in the first portion of the 
intestine and extends from the pyloric end of the stomach to the first bend of the 
intestine, where there is a marked constriction of the alimentai*y canal. It appears, 
therefore, to be a soit of loose valve in the cavity of the gut; its function may be to 
prevent coarse particles of food from passing, or it may in some way assist digestion. 
In specimens hardened in acid or alcohol this rod is destroyed, or at least disappears, 
so that I have been unable to find it. The greater portion of its substance is appar- 
ently made up of water. 

The peculiar double induplication of the wall of the intestine is described in 
another place. The fecal matters arc extruded in the form of a demieylinder, with 
one side excavated in a groove-like manner. This shape of the fecal matters is due 
to the presence of the double fold. The feces themselves are composed of extremely 
fine particles of quartz or sand grains, the tests of diatoms, organic matter, humus, 
cellulose, fragments of the chitinoua coverings of some of the minute worms and 
articulates, etc. , which have been swalloAved and digested by the animal. The anus, r, 
is situated on the dorsal side of the great adductor muscle where the intestine ends. 

The organs of sensation of the oyster, though not very highly developed, are of 
sufficient importance to merit attention. The auditory sense, although I have ne\er 
been able to dissect out the auditory vesicles, I am satisfied exists, because one can 
not noisily approach an oyster bank where the oysters are feeding without their 
hearing so that instantly every shell is closed. The tentacles of the mantle are often 
extended until their tips reach beyond the edges of the valves. If the animal in 
this condition is exposed to a strong light, the shadow of the hand passing over it is 
a sufficient stimulus to cause it to retract the mantle and tentacles and to close its 
parted valves. The mantle incloses, like a curtain, the internal organs of the crea- 
ture on either side, and lies next the shell, and, as already stated, secretes and 
deposits the layers of calcic carbonate composing the latter. The free edges of the 
mantle, which are purplish, are garnished with small, highly sensitive tentacles of 
the same color. These tentacles are ciliated and serve as organs of touch, and also 
appear to be to some extent sensitive to light. 

The nervous system of the oyster is very simple, and, as elsewhere stated, is to 
some extent degenerate in character. It is composed of a pair of ganglia or knots of 
nervous matter, plate vii, fig. 1, sg^ which lie just over the gullet, and from these a pair 
of nervous cords, d, pass backward, one on each side, to join the hinder pair which lie 
just beneath the adductor muscle, pg. The mantle receives nerve branches from the 
hindmost ganglia or knots of nervous matter; these, as their centers, control the 
contraction and elongation of the radiating bundle of muscular fibers, as well as 
those which lie lengthwise along the margin; the former contract and withdraw the 

« Brooks. W K * Sttidie.s from tire Biological Laboratory of Johns Hopkins University, Xo. JV, 1888, 
pp. 5-10 in part. 
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edges of the mantle from the margin of the shell, while the latter in contracting 
tend to crimp or fold its edges. The tentacles are mainly innervated by fibers 
emanating from the hindmost ganglia, while the internal organs are innervated from 
the head or cephalic ganglia. The hind ganglia also preside over the contraction 
of the great adductor muscle. The nerve threads w^hich radiate outward from it to 
the tentacles dispatch the warnings when intruders are at hand that it must contract 
and close the shells. « 


EMBRYONIC DEVELOPMENT. 


The following populai* account of the early stages 
ment of the oyster is slightly modified from the 
Dr. W, K. Brooks: 


in the develop- 
description by 


The ovarian eggs are simply the cells of an organ of the body, the ovary, and they 
differ from the ordinary cells only in being much larger and more distinct from each 
other, and they have the power, when detached from the body, of growing and 
dividing up into cells, \vhich shall shaj^e themselves into a new organism like that 
from whose body the egg came. Most of the steps in this wonderful process may be 
watched under the microscope, and, owing to the ease wdth w^hich the eggs of the 
oyster may be obtained, this is a very good egg to study. 

About 15 minutes after the eggs are fertilized they wall be found to be covered with 
male cells, as shown in plate vni, fig. 1.& In about an hour the egg will he found to 
have changed its shape and appearance. It is now nearly spherical, as shown in plate 
viir, fig. 2, and the germinati ve vesicle is no longer visible. The male cells may or may 
not still be visible upon the outer surface. In a short time a little transparent point 
makes its appearance on the surface of the egg and increases in size and soon forma 
a little projecting transparent knob—the polar globule— \Yhicli is shown in fig. 3, 
plate viir, and in succeeding figures. 

Recent investigations tend to show that while these changes are taking place one of 
the male cells penetrates the protoplasm of the egg and unites with the germinative 
vesicle, which does not disappear but divides into two parts, one of which is pushed 
out of the egg and becomes the polar globule, while the other remains behind and 
becomes the nucleus of the developing egg, but changes its appearance so that it is 
no longer conspicuous. The egg now becomes pear-shaped, with the polar globule 
at the broad end of the pear, and this end soon divides into two parts, so that the 
egg (fig. 4, plate viir) is now made of one large mass and two slightly smaller ones, 
with the polar globule between them. 

The later history of the egg shows that at this early stage the egg is not perfectly 
homogeneous, but that the protoplasm which is to give rise to certain organs of the 
body has separated from that which is to give rise to others. 

The upper portion of the egg soon divides up into smaller and smaller spherules, 
until at the stage shown in figs. 5, 6, and 7, plate viii, we have a layer of small cells 
wrapped around the greater part of the surface of a single large spherule, and the 
series of figures shows that the latter is the spherule which is below in fig. 4, plate viii. 
This spherule now divides up into a layer of cells, and at the same time the egg, or 
rather the embryo, becomes flattened from above downward and assumes the shape 
of a flat oval disk. Figs. 10 and 9, plate viii, are views of the upper and lower surface of 
the embryo at about this time. In a sectional view, fig. 11, plate viii, it is seen to be 
made of two layers of cells, an upper layer of small transparent cells, e e, which are 


jRyUer, John A.: Fishery Industries of the United States, pp. 714-715. 

quoted porUons of this paper do not correspond with the originals, being 
altered, to accord with their sequence in the present article. 
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to form tlie outer wall of the body and wiiich have been formed by the division of 
the spherules which occupy the upper end of the egg in fig. 6, plate viir, and a lower 
layer of much larger, more opaque cells, p, which are to become the walls of the 
stomach, and which have been formed by the division of the large spherule, a, of 
fig. 6, plate VIII. 

This layer is seen in the section to be pushed in a little tow^ard the upper layer, 
so that the lower surface of the disk-shaped embryo is not flat, but very slightly 
concave. This concavity is destined to grow deeper until its edges almost meet, and 
it is the rudimentary digestive cavity. A very short time after this stage has been 
reached, and usually within from two to four hours after the eggs were fertilized, the 
embryo undergoes a great change of shape and assumes the form which is shown in 
three different views in figs. 12, 13, 14, and 15, plate viir. 

A circular tuft of long hairs or cilia has now made at its appearance at what is thus 
marked as the anterior end of the body, and as soon as these hairs arc formed they 
begin to swing backward and forward in such a way as to constitute a swimming 
organ, which rows the little animal up from the bottom to the surface of the water, 
where it swims around very actively by the aid of its cilia. This stage of develop- 
ment, fig. 12, plate viir, which is of short duration, is of great importance in raising 
the yomig oysters, for it is the time when they can best be siphoned off into a sepa- 
rate vessel and freed from the danger of being killed by the decay of any eggs which 
may fail to develop. On one surface of the body at this stage, the dorsal surface, 
there is a well-marked groove, and w’hen a specimen is found in a projier position 
for examination the opening into the digestive tract is found at the bottom of this 
groove. Fig. 13, plate viii, is a sectional view of such an embryo. It is seen to con- 
sist of a central cavity, the digestive cavity, which opens externally on the dorsal 
surface of the body by a small orifice, the primitive mouth, and which is surrounded 
at all points, except at the mouth, by a wall which is distinct from the outer wall of 
the body. Around the primitive mouth these two layers are continuous with eaeli 
other. 

Tiie way in which this cavity, with its wall and external opening, has been formed 
will be understood by a comparison of fig. 13, plate viri, with fig. 8, plate viii. The 
layer which is below in fig, 8, plate viii, has been pushed uj^ward in such a way as to 
convert it into a long tube, and at the same time the outer layer has grown down- 
ward and inward around it, and has thus constricted the opening. The layer of cells 
which is below in fig. 8, plate viii, thus becomes converted into the walls of the 
digestive tract, and the space which is outside and below the embryo, in fig. 8, plate 
VIII, becomes converted into an inclosed digestive cavity, which opens externally 
by the primitive mouth. 

This stage of development, in which the embrya consists of two layers, an inner 
layer surrounding a cavity which opens externally by a mouth-like opening, and an 
outer layer which is continuous with the inner around the margins of the opening, 
is of very frequent occurrence, and it has been found, with modifications, in the most 
widely separated groups of animals, such as the starfish, the oyster, and the frog; 
and some representatives of all the larger groups of animals, except the protozoa, 
appear to pass during their development through a form which may be regarded as 
a more or less considerable modification of that presented by our embryo oyster. 
This stage of development is known as the gmtrula stage. 

The edges of the primitive mouth, of the oyster continue to approach each other 
and finally meet and unite, thus closing up the opening, as shown in fig. 16, plate viii, 
and leaving the digestive tract withont any communication with the outside of the 
body, and entirely surrounded by the outer layer. The embryo shown in figs. 12 and 
16, plate VIII, are represented with the dorsal surface below, in order to facilitate 
comparison with the adult, but in fig. 17, plate viii, and most of the following figures, 
the dorsal surface is uppermost, for more ready comparison with the adult. 
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In other himellibranchs, and doubtless also in the oj^ster, ihe shell 
begins as a deposit in an invagination or pocket on the dorsal side of 
tlie body. In its manner of formation this shell gland resembles the 
primitive mouth for which it has been moi'e than once mistaken by 
investigators. In some forms the shell is at first single, but in the 
oyster the two arc said to be separated from each other from the begin- 
ning, and appear independently. Doctor Brooks s^ys further: 

Boon after they nmke their appearance, the embryos cease to crowd to the surface 
of the water and sink to various depths, although they continue to svim actively in 
all directions, and may still he found occasionally close to the surface. The region 
of the body which carries the cilia now becomes sharply defined, as a circular pro- 
jecting pad, the velum, and this is present and is the organ of locomotion at a much 
later stage of development. It is shown at the right side of the figure in plate viii, 
fig. 17, and in fig. 18, plate viii, it is seen in surface view, drawn in between the 
shells, and with its cilia folded down and at rest, as they are seen when the little 
oyster lies upon the bottom. 

The two shells grow rapidly, and soon become quite regular in outline, as shown 
in plate viii, fig. 17, and plate ix, fig. 1, but for some time they are much smaller 
than the body, wiiich projects from between their edges around their whole circum- 
ference, except that along a short area, the area of the hinge upon the doi’sal surface, 
where the two valves are in contact. 

The two shells continue to grow at their edges, and soon become large enough to 
cover up and project a little beyond the surface of the body, as shown in plate ix, 
fig, 1, and at the same time muscular fibers make their appearance and are so 
arranged that they can draw the edge of the body and the veliim in between the 
edges of the shells in the manner showm in plate vin, fig. 18. In this W'ay that sur- 
face of the body which lines the shell becomes converted into the two lobes of the 
mantle, and between them a mantle cavity is formed, into which the velum can be 
drawn when the animal is at rest. While these changes have been going on over 
the outer surface of tlie body other important internal modifications have taken 
place. We left the digestive tract at the stage shown in plate viii, fig. 16, without 
any communication wdth the exterior. 

Soon the outer wall of the body becomes pushed iuvrard to form the true mouth, 
at a point (plate viii, fig. 17) which is upon the ventral surface and almost directly 
opposite the point where the primitive mouth was situated at an earlier stage. The 
digestive cavity now becomes greatly enlarged and cilia make their appearance upon 
its walls, the mouth becomes connected vrith the chamber which is thus formed and 
which becomes the stomach, and minute particles of food are drawn in by the cilia 
and can now be seen inside the stomach, 'where the vibration of the cilia keep them 
in constant motion. Up to this time the animal has developed without growing, 
and at the stage shown in plate viir, fig. 16, it is scarcely larger than the unfertilisjed 
egg, but it now begins to increase in size. The stages shown in plate ix, fig. 1, and 
plate VIII, fig. 18, agree pretty closely with the figures which the European embry- 
ologists give of the oyster embryo at the time when it escapes from the mantle 
chamber of its parent. The American oyster reaches this stage in from tw'enty-four 
hours to six days after the egg is fertilized, the rate of development being deter- 
mined mainly^ by the temperature of the water. 

Soon after the mantle has become connected with the stomach this becomes united 
to the body wall at another point a little behind the mantle, and a second opening, 
the anus, is formed. The tract, which connects the anus with the stomach, lengthens 
and forms the intestine, and soon after the sides of the stomach become folded off 
to form the two halves of the liver, as shown in plate ix, fig, I Yarious muscular 
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fibers now make their appearance within the body, and the animal assumes the form 
shown in plate i\’, fig. 1, and plate yiii, fig. 1S.« 

What follows this stage maj’’ be best told in the words of Professor 
Huxley, who sjicaks of the European oj^ster, in which the metamor- 
phosis from the free-swimming fry to the fixed spat and finally the 
adult oyster is essentially the same as in our species: 

The young animal wdiich is hatched out of the egg of the oyster is extremely 
unlike the adult, and it will be \vorth -while to consider its character more closely 
than -we have hitherto done. 

Under a tolerably high magnifying powder the body is observed to be inclosed in a 
transparent but rather thick shell (plate ix, fig. 2, X), composed, as in the parent, 
of two valves united by a straight hinge, 7o But these valves are symmetrical and 
similar in size and shape, so that the shell resembles that of a cockle more than it 
does that of an adult oyster. In the adult the shell is composed of two substances 
of different character, the outer brownish, with a friable x>rismatic structure, the 
inner dense and nacreous. In the larva there is no such distinction, and the whole 
shell consists of a glassy substance devoid of any definite structure. 

The hinge lino answers, as in the adult, to the dorsal side of the body. On the 
opposite or ventral side the wide mouth m and the minute 'vent c are seen at no 
great distance from one another. Projecting from the front part of the aperture of 
the shell there is a sort of outgrowth of the integument of what we may call the back 
of the neck into a large oval thick-rimmed disk termed the velum, vl, the middle of 
-which presents a more or less marked prominence. The rim of the disk is lined with 
long vibratile cilia, and it is the lashing of these cilia which propels the animal, and, 
in the absence of gills, probably subserves respiration. The funnel-shaped mouth 
has no palps; it leads into a wide gullet, and this into a capacious stomach. A 
sac-like process of the stomach on either side (the left one, 7, only is shown in fig. 2) 
represents the ‘4iver.” The narrow intestine is already partially coiled on itself, and 
this is the only departure from perfect bilateral symmetry in the whole body of the 
animal. The alimentary canal is lined througliout with ciliated cells, and the vibra- 
tion of these cilia is the means by w’hich the minute bodies which serve the larva for 
food are drawn into the digesth-^e cavit3^ 

There are t-wo pairs of delicate longitudinal muscles, rs ri, which are competent to 
draw back the ciliated velum into the cavity of the shell, -when the animal at once 
sinks. The complete closure of the valves is effected, as in the adult, by an adductor 
muscle, am, the fibers of which pass from one valve to the other. But it is a very 
curious circumstance that this adductor muscle is not the same as that which exists 
in the adult. It lies, in fact, in the fore part of the body and on the dorsal side of 
the alimentary canal. The great muscle of the adult, fig. 3, M, on the other hand, 
lies on the ventral side of the alimentary canal and in the hinder part of the body. 
And as the muscles, respectively, lie on opposite sides of the alimentary canal, that 
of the adult can not be that of the larva, which has merely shifted its position; for 
in order to get from one side of the alimentary canal to the other it must needs cut 
through that organ; but as in the adult no adductor muscle is discoverable in the 
position occupied by that of the larva or anywhere on the dorsal side of the alimen- 
tary canal, while on the other hand there is no trace of any adductor on the ventral 
side in the larva, it follows that the dorsal or anterior adductor of the larva must 
vanish in the course of de-velopment, and that a new ventral or posterior adductor 
must be developed to play the same part and replace the original muscle functionally, 
though not morphologically. 

******* 


Keport Maryland Fish Commission, Annapolis, 1880, pp. 19-25, in part. 
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When the free larva of the oyster settles down into the fixed state, the left lolie of 
the mantle stretches beyond its valve, and, applying itself to the surface of the stone 
or shell to which the valve is to adhere, secretes shelly matter, wdiich serves to cement 
the valve to its support. As the animal grows the mantle deposits new layers of 
shell over its whole surface, so that the larval shell valves become separated irooi 
the mantle by the new layers (plate ix, fig. 3, S), which crop out beyond their 
margins and acquire the characteristic prismatic and nacreous structure. The sum- 
mits of the outer faces of the umbones thus correspond with the places of the larval 
valves, which soon cease to be discernible. After a time the body becomes convex 
on the left side and flat on the right; the successively added new layers of shell mold 
themselves upon it, and the animal acquires the asymmetry characteristic of the 
adult. « 

The horny convex «hell of the fry (plate ix, lig. 3, Z) may be seen, 
for a considerable time after attachment, at the iimbo or beak of the 
developing shell of the spat (plate ix, fig. 3, S). The under or 
attached valve of the latter at first conforms closely to the surface to 
which it has become attached, being usuall}" flat, but afterwards, as a 
rule, becoming deep and strongly concave, through an upgrowing 
along the edges. 

FIXATION, SET, OR SPATTIN(h 

At the time of fixation the fry will, under proper conditions, attach 
itself by its left valve to any hard or firm body with which it may come 
in contact. 

The first essential is that the surface should bo clean and that it 
should remain so a sufficient length of time to enable the 3"oimg oyster 
to establish itself firmlj". So long as this condition obtains, the nature 
of the material seems to matter but little. In most bodies of water the 
spat fixes itself at all levels from the surface to the bottom, but in cer- 
tain parts of the coast its place of attachment is confined to the zone 
between high and low water, the mid-tide mark being the place of 
maximum fixation. It has been suggested that this was due to the 
density of the water preventing the sinking of the fry. There are a 
number of objections to this theoiy, but no better one has been offered, 
and it may receive provisional acceptance. 

GROWTH. 

At the time of its attachment the oyster fry measures about one- 
eightieth or one-ninetieth of an inch in diameter. The valves of the 
shell are strongly convex and s^^mmetrical, and are composed of a 
horny material quite different from the finished shell of the adult. 

The mantle, a thin flap of tissue which envelops the body^ of the 
oy’^ster on each side, projects freety from between the lips of the valves 
and is the organ which secretes the shell. Upon its outer surface suc- 


a Huxley, Thomas H.: Oysters and the Oyster Question. The English Illustrated Magazine, Lon- 
don, Oct., 1883, and Nov., 1883, vol. 1, pp. 47-55 and 112-121. 
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cessive layers of horny material are laid down, these becoming* impreg- 
nated with calcareous matter arranged in a prismatic manner, and thus 
forming the stoii}- shell which characterizes the adult. 

The mantle increases pari passu with the growTh of the soft parts in 
general, and as it is alwa3"S capable of protrusion a little beyond the lips 
of the ralves, it follows that each successive la^mr of shell is slightl}" 
larger than that which preceded it, and the shell increases in length 
and breadth as well as in thickness. From the nature of its growth, 
therefore, the jmungest or newest part of the shell is on the inner face 
and at the edges, the latter always l)eing sharp and thin in a growing 
oyster. The shell of the 3"oung oysiQV is alwaj's thin and delicate, and 
is generall}’* more rounded than in the adult. The lower valve at first 
adheres closel}" to the body to w^hich it is attached, but later its edge 
grows free and the valve, as a whole, becomes deeper and more capa- 
cious than its fellow. The small larval or fry shell remains visible at 
the beak of the spat shell for a considerable time, but becomes eroded 
away before the oj^ster reaches the adult condition. 

The soft parts of the oyster assume their adult form in general soon 
after attachment, although the genital glands do not become functional 
until a much later period. 

The rate of growth varies with localih" and conditions. It is more 
rapid when food is abundant and at seasons wFen the 03"ster is feeding 
most vigorously, these conditions being filled most thoroughly in 
summer and fall, when the warm water increases the vital activities 
of both oyster and food. 

In South Carolina 03"sters not more tlian six or seven months old were 
found to have reached a length of 2 ^ inches, and in the warm sounds 
of North Carolina they reach a length of inches in from two to 
three months. In the coves and creeks of Chesapeake Ba3^ they attain 
about the same size by the end of the first season’s active growth, and 
by the time the}^ are 2 years old they measure from 2 i to 3 | inches 
long and from 2 to 3 inches wide. On the south side of Long Island 
the growth of the planted oysters is much more rapid than in Con- 
necticut, it being stated that “two-year plants” set out in spring are 
read5^ for use in the following fall, while upon the Connecticut shore 
it would require two or three years to make the same grow'th. On 
the south side of Long Island oysters If inches long in May have 
increased to 3 inches by* November of the same y^ear. 

The amount of lime in the water is a factor in determining the 
character of the shell, and oysters growing in waters deficient in that 
respect have thinner shells than those which are well supplied, and 
are therefore more susceptible to the attacks of the drill 

The shape of the oyster to a certain extent determines its value in 
the market. Single oy’-sters of I’cgular shape with deep shells and 
plump bodies will bring a better price than those which are irregular 
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and clustered. The shape depends largely upon the degree of crowd- 
ing to which the oyster has been subject. When numerous spat 
become attached to a single piece of cultch, such as an oj'ster shell, 
there is often insufficient room for the development of all. Many 
will be crowded out and suffocated, while the suiwivors will be dis- 
torted through the necessity of conforming to the irregular spaces 
between the valves of their fellows. Sometimes the pressure exerted 
between the rapidly growing shells is sufficient to break up the more 
fragile forms of cultch, and the separated oj^sters then usually improve 
somewhat in shape. 

The crowding of oysters reaches its climax upon the ‘‘raccoon'’ 
oyster beds. Raccoon oysters arc usually found in localities where 
the bottom is soft and the only firm place which offers itself for the 
attachment of the spat is upon the shells of its ancestors. Tempera- 
ture and other conditions are favorable, growth is rapid, the young 
03''sters arc crowhed into the most irregmlar shapes, the shells are 
long, thin, and sharp edged, and evcntualh^ the mass of young is so 
dense that it crowds out and smothers the preceding generations 
which produced it and offered means for its attachment. Oysters 
crowded in this excessive manner are poor flavored as well as ill 
shaped, but both defects are corrected if the}^ be broken apart, as may 
be readil}^ done, and planted elsewhere. 




OBSERVATIONS AND EXPERIMENTS ON THE GROWTH 

OF OYSTERS. 


By 0. C. Glasek. 


INTRODUCTION. 

One can hardly fail to be impressed with the great diversity in the 
shape of oyvstcrs on the natural beds. Normal disk-shaped and oval 
individuals lie side by side vdth those of irregular and even grotesque 
form, while here and there in vertical clusters are narrow shells of 
extreme length. These narrow and elongated shells, which in some 
places predominate to the almost entire excluvsion of all other shapes, 
are important agents in the formation of reefs, marshes, and islands. 

The elongated condition of these oysters has been attributed to vari- 
ous causes. According to one view, the complete exposure to the air 
at ever}" low tide accounts for it, but this explanation is entirely inad- 
equate. Not only is it difficult to understand, how such exposure could 
bring about the great increase in length which these 03"sters have 
experienced without corresponding growth in width, but it completely 
fails to account for the fact that equally elongated individuals are 
found on beds that are alwaj-s below watermark and can not receive 
any periodic exposure to the air. 

According to another view, this shape of the oj^sters is due to the 
fact that they are half buried in mud, because, in order to escape suf- 
focation, they elongate into the clearer strata of water above them. 
This explanation is apparently more credible than the first, but it has 
still greater difficulties to overcome. If the presence of mud were 
the factor determining' the elongation of oysters it would he difficult 
to find any that are not elongated, and it would be useless to look for 
well-shaped oysters in manj’- places from \vhich we gather large and 
choice specimens for the market. It would also be useless to look for 
elongated forms on the reefs where they are now most abundant, 
because these reefs are almost entirel}^ composed of shells and calca- 
reous sand. That there is nothing in the general envix'onment which 
effects the elongation of oysters is shown further by the fact that per- 
fectly noi'mal individuals grow on the elongated ones. 


329 
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A third view attributes the elongated condition to crowding. E^’^der, 
in his Contribution to the Life History of the O}- stor, says that the 
natural tendency of oysters to grow upward accounts for the fact that 
they become crowded, and crowding makes them narrow and elongated. 
‘Hn all the natural banks which I have had the pleasure of examining 
in the Chesapeake, the individual o 3 "sters assume an approximately 
vertical position. The assumption of this position seems perfectl}^ 
natural. With the large end downward and the free edges of the 
valves directed upward the animals are in an excellent position to feed, 
while the outside vertical surfaces of the valves are well adapted to 
afford places of attachment for the spat. The habit of growung in the 
erect position, where the banks are prolific and undisturbed, causes 
the individuals to be veiy much crowded together, so that they do not 
have a chance to expand and grow into their normal shape. Erom this 
cause — overcrowding — the shells of the individual oysters become veiy 
narrow and greatly elongated. The peculiar forms which result are 
known to oystermen as Muccoon oysters^ or ‘cat’s tongues.’” Ver- 
rill, in his Vineyard Sound report, points out that old specimens in 
crowded beds often grow to be more than a foot long and, perhaps, 
only 2 inches wfide. Professor Brooks, in his well-known book on the 
oyster, also thinks that the elongated forms are due to crowding: 
“The oysters arc crovrded together so closely that they can not lie flat, 
but grow vertically upward side l)y side. They arc long and narrow, 
are fastened together in clusters, and are known as ‘coon oysters.’” 
Dr. Caswell Grave, in his article on the oyster reefs of North Caro- 
lina (1901), believes that the oysters composing the clusters on the reefs 
are long and narrow on account of their crowded condition, and Dr. 
H. F. Moore, of the United States Fish Commission, in a personal 
communication, commits himsdf to the view “that the elongation of 
the oyster, tending to the I'accoon type, is either due to crowding on 
the beds or to the attempt of the oyster to keep the Hps of its shell 
above the surface of the soft bottom.” 

These opinions, with the exception of that of Moore, who thinks 
that the presence of mud may also be one of the reasons for the elonga- 
tion, agree as to the cause of the shape of the oysters. Eyder thinks 
that the crowding is due to the natui’al tendency of oj"stei*s to grow 
upward. I have not been able to observe this natural tendenc}^, and I 
believe with Pi^ofessor Brooks that the crowding brings about the 
upward growth, and not the upward growth the crowding. 

OBSEBVATIONS. 

Young oysters are frequently found, covering shells, rocks, and other 
suitable material so completely that nothing can be seen of the objects 
to which they are attached. In such collections it is easy to see that 
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the proximity of the oy&ters to one another causes the thin growing’ 
margins of their shells to fuse and become folded upward. As they 
grow without any corresponding increase in the surface on which they 
have settled, those portions of the shells which have been made, after 
all the available surface has' been used, become more and more raised, 
until finally the oysters are placed at a sharp angle to their original 
position. If growth continues they wdll fmall}’ be perpendicular to 
the surface of attachment. 

Very frequent!}" new spat settles on the shells which have been ele- 
vated, and if this new layer issufliciently dense the shells again become 
crowded, misshaped, and elevated. If there were no irregularities in 
the shells to which they are attached they would ultimately stand at 
right angles to them. The first layer, however, presents so many 
openings and corners intowiiich shells of the second layer may scj[ueeze 
that these, instead of growing out at a sharp angle, usually are densely 
packed into the available crevices. In this way clusters are formed in 
wiiich one may often count from five to seven generations. The 
oysters in these collections are nearly all misshaped or unduly elon- 
gated, and all such are oppressed on one or more sides by neighbors. 
Often the direction of growth is suddenly changed by a sharp angle 
and the edges of the shells follow" even the minute indentations and 
irregularities of their neighbors. It seems clear from such clusters 
that the elongated and irregular sha^^es of the oysters are due to the 
fact that there is not room enough for them to expand and grow^ to the 
width which they might have attained had they been isolated or eoni- 
parativel}" free. 

One of the first facts to be noticed during a study of localities where 
elongated oysters grow is that normal adults occur frequently in the 
little bays and indentations of marshes, but are rare on the points, 
which are tipped with regions composed almost entirely of the elon- 
gated forms growing actively under an environment similar to that 
of the reef oysters. The oysters that grow in the marsh bays and 
inlets are surrounded by great quantities of mud, which is in part 
produced by decaying vegetable and other organic matter derived 
from the marsh itself, but probably is collected chiefly by the mass of 
green vegetation which acts as a sieve through which the water passes 
at high tide, parting with much of the matter that it holds in suspension. 
The mud thus collected accumulates, especially in the little bays and 
inlets, and after a heavy rain may rise several inches and smother a 
good many oysters which were on the surface of the old shore liiio. 
Sometimes the accumulation is very sudden and great. • In making these 
observations on one occasion it was necessary to revisit, after some days, 
a certain little bay, and there I found a perfectl}^ smooth and even 
muddy shore line, knee deep under which were the oy ^sicx’s I had come 
to examine. 
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From this it soenis probable that the presence of mud, while it sac 
rifices man}" 03 "sters, is good for those which survive, because they are 
freed from the crowding of neighbors. I suspect that the advantage 
of dragging a dredge over young beds not yet ready to yield a har\'est, 
lies not only in the fact that in this way the clusters are forcibly sepa- 
rated, but that many young oysters, which would have grown to 
maturity and then crowded one another, are turned under and killed 
by the mud, giving their more fortunate neighbors a better opportunity 
for normal and regular growth. 

The excessive crowding to which the oysters growing in clusters are 
subject has been held by Professors Brooks and Verrill to account for 
the fact that such collections, often numbering as many as 100, are 
frequently composed entirely of empty shells. The work of Doctor 
Grave on the conditions under which oysters feed lends strong sup- 
port to the opinion that crowding may bring about the death of entire 
clusters, because it is almost certain that the individuals composing 
them are poorly fed, and therefore probably not so resistant as oysters 
growing alone or in less densely crowded communities. Doctor Grave 
has shown that under normal and favorable conditions a Newport 
River oyster takes one hour to strain 333 c, c. of water, and that it 
can obtain sufficient nutriment in from two to six hours. The thickest 
clusters of marsh and reef oysters are found where they are covered 
only during the last hour of flood tide, during slack water, and during 
the first hour of ebb tide, and in this brief period they must get their 
food. Thus the maximum time vrhich man}" of these oysters have for 
feeding is little more than the minimum time during which their more 
fortunately situated relatives can procure all they need. The supfAy 
of food, shortened in this way by a disadvantageous position, is in all 
probability still further diminished as a direct result of the crowding. 
The density w"ith which the elongated oysters are packed makes it 
almost certain that the water containing their food passes through 
more than one set of gills, and the amount that each individual can 
extract will depend on the number of times that the water has already 
been strained. Only the first oyster securing a given quantity of 
water has the opportunity of extracting from it all the diatoms that it 
contains. 

While there seem to be good reasons for believing that the ill-nutrition 
and the crowding of oysters, causedby their location, may account for 
the fact that so many of them die, there is another possibility which 
must be taken into consideration in explaining the large numbers of 
clusters of empty shells* It is no rare occurrence for many of the 
animals inhabiting the sand flats to' be killed at lew tide by the great 
heat of the midsummer sun. There can be little doubt that the oysters 
also safer daring these periods of too high temperature, and it is veiy 
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probable that many of them, whether underfed or not, succumb. In 
the winter, also, exposure to too low a temperature inaj’’ freeze them to 
death. These unfavorable temperatures surely occur with sufficient 
frequency to account in part for the great quantities of empty shells. 

EXPERIMENTS. 

I. To ascertain whether normal oysters can he converted into elongated 
ones hy ggressure* 

Thirty round, well-shaped ^mung oysters were removed from cultch 
taken from the experimental bed in Newport Eiver. These oysters 
were fastened b}^ means of Poi'tland cement to slabs of slate and the 
cement was so piled up around them that each oyster was subject to 
pressure on two of its edges, the margin opposite the hinge being free. 
After the cement had hardened, the slabs were put in the water near 
the laboratory and left undisturbed for one month. At the end of 
this time they were removed and the oysters examined. 

None had died, indicating that the abnormal conditions under which 
they had been placed were not unfavorable to life. None had grown 
in width, but all were longer than at the beginning. Some had the 
scolloped anterior edges characteristic of elongated oysters, and due 
probably to the fact that the laterally oppressed mantles, instead of 
spreading out flat and evenl}^, are thrown into folds. These results 
indicate that mechanical pressure ma3^ be an important factor in deter- 
mining the shape of the shell. 

II. To ascertain whether elongated oysters liheratcd from an ojjgjres- 
sive environment will change in shaj)e. 

Thirty-five elongated and narrow young oysters Avere removed from 
their crowded condition, cleaned, and carefully measured. Their 
length was taken from the tip of the umbo of the upper valve to the 
middle of the anterior edge, and their width at a point on the same 
valve haUVay between the two extremities of the first measurement. 
They were then placed in a cage made of galvanized iron wire, and 
this was suspended horizontall3^ in the water under the laboratoiy 
wharf, where an especiall3’^ strong tidal current prevails. After 
thirty, and again after fort3^-eight, da3"S the above measurements were 
taken in the same wa3^ and compared with the initial figiu’os. The 
results are given in the table following. 
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Table I. 


1 

August 2, 1902, initial meas- i 
urement. j 

September 2, 1902, after thirty { 
days. 

September 38, 1902, after 
forty-eight days. " 

Length. 

Width. 

Ratio of 
width to 
length. 

Length. ' 

Width. 

Ratio of 
width to 
length. 

Length. 

Width. 

Ratio of 
width to 
length. 

Cm. 

Cm. 

2.1 

Per cmf. ! 

Cm. 

Cm. 

Per cent. 

Cm. 

Cm. 

Per 

cent. 

4.2 

50 1 

2.9 

2.1 

71 

4.9 

3.7 


76 

6.6 

3.0 

45 ' 

2.7 

2.1 

78 

5.7 

2. 6 


46 

3.7 

1.9 

51 

4.6 

3.1 

67 

4.2 

2,1 


60 

6.0 

2.1 

42 

5.8 

3.0 

62 

4.0 

2.3 


58 

4.0 

1.5 

88 ' 

2.4 

2.2 

92 

3.7 

2.6 


70 

4.0 

2.3 

58 

3. 3 

2.0 

61 

6.0 

S.O 


60 

3.5 

1.9 

61 

3.6 

2.5 

69 

5.4 

3.3 


62 

5.9 

2.6 

44 

4,0 

2.2 

55 

3.8 

2.0 


53 

3 4 

1.9 

56 

4.1 

2.4 

59 

4.9 

2.9 


57 

3. 6 

2.5 

69 

4.1 

2.1 

51 

3.2 

2,8 


88 

3.8 

1.9 

50 

3 6 

2.0 

66 

5.0 

3.3 


66 

4.2 

1.8 

43 

8.0 

2.0 

67 

4.1 

2,6 


61 

3.6 

1.9 

53 

5.1 

2.5 

49 

6.2 

2.8 


64 

2.2 

1.2 

55 

4.2 

2.5 

60 

7.1 

3.6 


51 

3.0 

1.7 

57 

5.0 

3.0 

60 

3.4 

2.9 


85 

2,6 

1.1 

44 

3.9 

2.9 

74 

2.9 

2.9 


100 

2.6 

1.9 

73 

3.7 

2.4 

65 

4.2 

3.1 


71 

3.2 

1.2 

38 

3.8 

3.0 

79 

4.6 

2.8 


61 

4,0 

2.1 

53 

3.6 

2.3 

65 

4,5 

8.0 


67 

3.3 

1.8 

55 

3.1 

1.9 

61 

4.5 

3.0 


67 

3.2 

1.8 

56 

3.5 

1.9 

64 ' 

4.0 

3.0 


75 

4.2 

2.2 

52 

4.3 

2.8 

65 

3.4 

2.4 : 


71 

8.0 

1.4 

47 

3.8 

2.3 

G1 

4.3 

3.5 


81 

8 1 

1.4 

45 

6.0 

2.9 

58 

4.2 

2.4 


57 

2.0 

.9 

45 

4.0 

2 8 

70 

5.6 

4.0 


71 

2.7 

1.1 

40 

4.8 

3.3 

64 

6.4 

3.1 


48 

1.7 

.9 

53 

4.1 

3.1 

76 

5.4 

4.0 


74 

2,8 

1.9 

68 

4.6 

2.3 

60 

4.2 

3.3 


79 

2.4 

3.5 

63 

3.6 

2.2 

61 

8.6 

2.2 


61 

2.6 

1.4 

56 

6.7 

8.1 

46 

4.3 

2.9 


67 

2.6 

1.8 

69 

3.6 

2,3 

64 

4.0 

2.7 


68 

2.9 

1,5 

52 

6.2 

3.1 

50 

4.1 

2.7 


66 

3.8 

2.1 

55 

3.0 

2,0 

67 

4.2 

2.5 


60 

2.3 

1.2 

52 

(a) 



(«) 

(a) 



1.6 

1.3 

81 i 

(fl) 




a 



j Average ratio, 53. 

Average ratio, 62. 

j Average ratio, 66. 



« Dead. 


Note.— I n taking the measurements and in calculating the percentage ratios of width to 
length decimals under 0.05 were neglected and 0.05 and over were counted as . 1. 

From this table it is evident that at the beginning of the experiment, 
August 2, 1902, the width of this lot of oysters was only 53 per cent 
of the length, whereas on September 2 it was 62 per cent, an increase 
of 9 per cent; on September 18 it was 66 per cent, an increase over 
the original ratio of 13 per cent. This marked change, easily notice- 
able without measurements, was very sui*prising because it took place 
in forty -eight days after the liberation of the oysters from their 
original oppressive environment. 

To compare these oysters with the normally shaped ones from the 
experimental bed in Newport Eiver, thirty young oysters from this 
locality were measured in the same way: 
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Table II. 


Length. 

Width. 

Ratio of 
width to 
length. 

Length. 

Width. 

Ratio of 
width to 
length. 

Cm. 

Cm. 

Per cent 

Cm. 

Cm. 

Per cent. 

3.1 

2.9 

94 

3.3 

3.3 

100 

5.0 

3.5 

70 

4.6 

3.6 

78 

2.3 

1.8 

78 

4.8 

3.5 

73 

2.9 

3 0 

103 

5.4 

3 5 

67 

4.8 

3.0 

63 

3.6 

2.8 

78 

4.9 

3.7 

76 

2.8 

2.6 

93 

5.4 

3.3 

61 

5.0 

2.9 

58 

5.0 

4.2 

84 

3.5 

2.5 

71 

4.1 

3.0 

76 

5.6 

8.9 

70 

5.0 

3.6 

72 

3.7 

3.3 

89 

5.7 

4 3 

75 

4.8 

3.7 

77 

4.2 

3.6 

86 

4.0 

3.6 

90 

5.7 

4.0 

70 

3 5 

2.8 

80 

5.5 

3.8 

69 

2.5 

i 3.0 

120 

4.0 

3.1 

' 7S 

2.4 

2,0 

83 


Average ratio of width to length 79 per cent. 


These measurements show that in some cases a young oyster is actu- 
ally wider than it is long^ and the occurrence of such makes the ratio 
of width to length very high. For the present lot it was T9 per cent. 

The oysters used in Experiment II were, according to their size, of 
about the same age as the normal spat, and the two groups can there- 
fore be compared. At the beginning the width of the experiment 
oysters was only 53 per cent of their length, or 26 per cent less than 
the similar relation in the normal spat. On September 2 it was 62 
per cent, or 17 per cent below normal, and on September 18 it w^as 60 
per cent, or 13 per cent below normal, showing a steady approxima- 
tion to the condition found in oysters which have never been subject 
to crowding. 

This comparison between the normal spat and the young elongated 
forms suggested a similar one between adults of normal shape and 
elongated oysters of about the same size and approximately the same 
age. The length and width of these were measured by the method 
employed with the younger o^^sters. 
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T\ble III. 


1 

Normal adults. j 

1 

Elongated oj’Fters'. 



Ratio o£ i 



Ratio of 

Length 

Width. 

width to 
length. 

Length. 

Width. 

width to 
length. 

Cm, 

Cm, 

Per cent. 

Cm. 

Cm. 

Per cent. 

10.7 

6.2 

57 

10.0 

3.2 

32 

8.8 

4.8 

55 

7.8 

4.0 

50 

8.7 

4.3 

49 

9.4 

3.9 

41 

8.6 

4.6 

54 

8.4 

3.3 

39 

9.0 

6.0 

67 

7.4 

3.0 

41 

8 9 

5.4 

61 

7.8 

3.2 

41 

9.9 

5.3 

54 

8.6 

3.5 

41 

9.4 

4.6 

49 

8.0 

3.8 

48 

7 3 

4.5 

62 

7.6 

2.8 

37 

8.9 

5. 7 

64 

6 5 

2.7 

42 

7.5 

4.1 

55 ' 

7.6 

3.7 

49 

8.2 

4.6 

56 ! 

6.0 

2.6 

43 

8.8 

4.0 

45 1 

8.9 

3.5 

39 

8.3 

5.2 

63 ! 

6.8 

3.5 

51 

6.5 

4.4 

68 ! 

7. 3 

3.7 

51 

6.6 

3.4 

52 i 

7.7 

2.9 

34 

7.7 

4.4 

57 ; 

8.0 

2.9 

36 

9.0 

4.8 

53 

8.7 

3.9 

45 

6.7 

4.6 

67 1 

G.3 

2.7 

43 

9.5 

3.7 

39 1 

6.3 

2.5 

40 

9.2 

4.0 

43 1 

6.4 

8.0 

47 

7.2 

4.7 

65 

7.6 

2.0 

34 

8 4 1 

4.5 

54 i 

6. 5 

2.7 

42 

8 7 

4.9 

56 1 

7.7 

2 1 

27 

7.7 

4.3 

56 ' 

8.1 

2.3 

28 

8 8 

1.8 

55 : 

7.0 

0 4 

49 

10.0 

5.2 

52 1 

6.5 

2.9 

41 

6.2 

1.0 

61 ' 

7.6 

3.1 

41 

8.1 

4.8 

59 , 

8.3 

3.8 

46 

8 0 

4.3 

54 : 

6.3 

2.4 

38 

1 Average ratio 

, 56. 

1 Average ratio, 41. 


These measurements illustrate very strikingly that oysters noj’maiiy 
grow longer than the\" do wide, so that a large, well-shaped adult 
oyster may, in the relation between its width and its length, give a fig- 
ure far below the one expressing the same relation in younger stages. 

At first glance it might possibl}" be thought that the adult normal’’ 
oysters were not normal at all, because their width was only 56 per 
cent of their length, being 13 per cent lower than the ratio between 
the width and length of the young spat referred to in Table II. This, 
however, is by no means the case, because the relation between width 
and length varies with the age. An old ^‘normal” oyster is not a 
“good” oj"s ter; thus the interesting fact is brought to light that a 
condition which normally occurs only in 03 ^sters of extreme old age 
maj" be induced in young ones b^’^ crowding. As far as the relations 
between width and length are concerned, therefore, young elongated 
oysters are in a state of premature old age. Verrill long ago pointed 
out that great increase in length without corresponding growth in 
width is the natural order of things. “Nearly all the oyster shells, 
composing the ancient Indian shell heaps along our coast are of this 
much elongated kind. Nowada^’-s the oysters seldom have a chance 
to grow to such a good old age as to take on this form, though such 
are occasionally met with in deeper water.” Such mounds as Profes- 
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sor Verrill mentions occur at Marshallsbiirg, N. C., and there thivS 
kind of oyster shell is extremely abundant. The same type of shell, 
commonly known as the razor blade,” is also found, sometimes with 
the animal still alive, on the shores of the Newport River marshes. 

III. — To ascertam whether the Tccupemtive power of elongated oysters 
mries with their age. 

Experiment II clearly demonstrates the fact that oysters grown 
under oppressive conditions are capable of changing in shape and 
assuming ultimately a form normal for their age. It is desirable, 
however, to know how late in life an oyster is still able to take advan- 
tage of new opportunities, and for this purpose the following experi- 
ment was made: 

Ninety 03 ^sters were libei’ated from the most oppressive surroundings 
and were divided roughly, according to length, into three lots — (A) con- 
taining all sizes up to and slightly over an inch, (B) sizes between 1 and 2 
inches, and (C) all measuring 3 inches or more in length. These three 
lots were measured, as in exx^eriment II, and then placed in separate 
galvanized iron wire cages which were suspended horizontally under 
the wharf, as in the former exx^criment. They were x:>laced in the 
water on September 5, 1902, and removed on November 5. The 
measurements were as follows: 

Tablk JV. 


SEPTEMBER 5. 1902. 


A 

I 

1 ^ 

! 

i 

1 



Ratio of 

j 


Ratio of 

1 

1 


Ratio of 

Length. 

Width. 

width to 

! Ijcngtli. 

Width. 

width to 

1 Length. 

Width. 

width to 



length. 



length. 


leiigtli. 

Cm. 

Cm. 

Per cent 

Cm, 

Cm. 

Per emit. 

Cm. 

Cm. 

I*cr cent. 

4,7 

2.1 

45 

5.4 

3.0 

56 

10.0 

3.2 

82 

3.6 

2.0 

56 

4.6 

1.9 

41 

7.8 

4.0 

60 

4. 6 

1.9 

41 

6.7 

1.6 

28 

9.4 

3.9 

41 

2.6 

1.3 

50 

6.6 

2.5 

45 

8.4 

3.3 

39 

4.8 

2,2 

46 

6 5 

1.9 

35 

7.4 

3.0 

41 

2.3 

1.5 

65 

5 4 

2.5 

46 

7.8 

3.2 

41 

3 7 

1.9 

51 

6. 0 

2.0 

40 

8.6 

3.5 

41 

3.0 

1.4 

47 

5.5 

2.1 

38 

8.0 

3 8 

48 

3.9 

2.2 

56 

5,8 

2.7 

48 

7 6 

2 8 

37 

2.7 

1.2 

44 

5.4 

3.1 

67 

6.5 

•>. 7 

42 

3.9 

2,2 

56 

4.7 

2.9 

62 

7.G 

3.7 

49 

2 1 

1.1 

53 

7.0 

2.5 

36 

6.0 

2.6 

43 

39 

3 3 

1.3 

39 

5.3 

1 7 

32 

8.9 

3 5 

4.1 

1.8 

44 

4. 6 

2.1 

46 

0. S 

3.5 

51 

2.9 

1.2 

41 

4.8 

2.0 

42 

7 3 

3. 7 

51 

3.5 

1.5 

43 

5 6 

2.4 

44 

7.7 

2 <5 

34 

36 

4.3 

2.2 

51 

4 8 

2.2 

46 

8.0 

2. 9 

3.3 

2.1 

64 

5.3 

2 7 

51 

8.7 

3 9 

i5 

3.8 

1.9 

50 

5.4 

2 3 

! 43 

6.8 

2. 7 

43 

3.0 

1.8 

60 

5.2 

2.4 

i 4(> 

6. 3 

1 2. 5 

40 

3 1 

1.4 

45 

5.0 

2 3 

! 46 

0. 1 

! 3.0 

47 

4.8 

2.0 

42 

4.6 

2.7 

69 

7.6 

2. <5 

31 

2.2 

1.0 

45 

5.1 

1.8 

t 85 

6.5 

2. 7 

12 

3.8 

1.9 

60 

4.8 

2.0 

42 

7 7 

2!i 

27 

2.1 

1.4 

67 

6.2 

2.6 

42 

8.1 

2.3 

28 

3.7 

1.6 

43 

5.2 

1 7 

! 33 

7.0 

3.4 

49 

3.7 

1.7 

46 

5.6 

2.1 

38 

6,5 

2.9 1 

44 

4.3 

2.1 

49 

5.4 

2. 5 

46 

7.6 1 

3.1 ; 

41 

3.0 

1.3 

43 

5.5 

2.6 

47 

8.3 

3.8 ; 

46 

8.0 

1.6 

53 

5.0 

2 2 

44 

6.3 

2.4 

38 

Average ratio, 50. | 

Average ratio, 41. 

Average ratio, 41. 


F. C. 1903 22 
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NOVEMBER 5, 1902. 



A 

1 

B 




Ratio of 



Ratio of 



Ratio of 

Length. 

Width. 

width to i 

Length. 

Width. 

width to 

Length, 

WidUi. 

width to 



length. 



length. 



length. 

Cm. 

Cm. 

Ter cent. 

Cm. 

rm. 

l*er caif. 

r.. 

Cm. 

Per eenf. 

4.2 

2.8 

67 

5.8 

3.3 

57 

i 6.9 

3.2 

46 

4. 0 

8.5 

76 

6.6 

3.9 

59 

■ 9.0 

3.8 

42 

4.0 

2.8 

70 

4.4 

2.7 

61 

' 6.7 

8.7 

55 

4.5 

2.9 

64 

7.1 

3.6 

51 

7 4 

3.8 

51 * 

3. 0 

2.8 

78 

6.2 

3.0 

48 

7.6 

8.0 

47 

4.5 

2.9 

67 

5.9 

3.5 

59 

, 8.6 

4.3 

50 

4.3 

2.5 

58 

6.0 

3.4 

57 

1 8.6 

4.3 

50 

3.1 

2.3 

74 

5.8 

2.9 

60 

8.3 

3.8 

46 

4.8 

3.1 

65 

5.5 

2.6 

45 

8.2 

4.0 

49 

3.1 

2.3 

74 

6.2 

3. 1 

50 

1 6. 6 

3.3 

50 

d. 0 

2.9 

53 

6.0 

3.3 

55 

7.3 

8.6 

49 

4.2 

2.7 

64 

5.5 


49 

1 7. 6 

3,2 

12 

5,7 

3.8 

58 

6.3 

3.4 

54 

> 7. 3 

3.9 

53 

4.3 

3.0 

70 

5.8 

3.8 

66 

1 7.9 

8.4 

43 

4.1 

2.5 

61 1 

6.8 

2.7 

47 

I 9.5 

4.2 

44 

3. 0 

2.5 

S3 i 

5.4 

2.9 : 

54 1 

; 7,9 

3.3 

‘ 42 

3.1 

2.5 

81 

7.1 

3.3 

46 

8.1 

3.1 

38 

5.0 

3.3 

59 

6.9 

3.1 i 

53 ! 

' 7. 7 

4.0 

52 

3.3 

2.2 

67 

6.8 

2.9 

50 

7.9 

4.8 

54 

5.0 

3.3 

66 ! 

5.1 

3.4 

67 

8.3 

2.9 

35 

4 0 

2.7 

68 ; 

6.3 

3.3 

52 

i 6.6 

2.9 

44 

5.8 

3.7 

64 

6.1 

8, 7 

61 

i 7.4 

4.0 

54 

4.5 

S.l 

69 

6,7 

3.0 

53 

, 6. 3 

3. 2 

51 

4.8 

2.7 

55 ' 

(«) 

(«) 


; 6. 4 

3.4 

53 

3.7 

2.4 

(55 


«) 


1 ((() 

('0 


4.6 

3. 4 

74 

(«) 

h 


I'M 

I'-') 


3.9 

2.4 

()2 

('9 

{^} 


I'M 

I'M 


4.6 

2.G 


(■0 

('0 


('M 

(^) 


(«j I 

(‘0 

1 

(») 

oo 



(«> 



{«) 


1 (« 



CO 

{«) 

1 

Average ratio 

, 68. ' 

1 Average ratio, 54. 

^ Average ratio, 4/. 


« Dead. 


The oysters in lot A were of the same age as those used in experi- 
ment II, and a comparison of the measurements of the two groups 
fully corroborates the earlier results. The final measurements of lot 
A were made two months after the oysters had been liberated, and 
show more striking!}^ than the former experiment that elongated 
o^^sters are capable of approaching a normal shape with surprising 
rapidity. Two photographs were taken of this particular lot (plate x), 
and these illustrate as forcibly as the figures the great change that 
took place. 

A comparison of the initial and final measurements of lots A, B, 
and C also shows that the recuperative power varies with age. On 
September 5 the ratio of width to length was 50 per cent in lot A, 
44 per cent in lot B, and 41 per cent in lot C, whereas on Kovembcr 5 
the same lots presented i^espectivelj^ a percentage of width to length 
of 68, 64, and 41 per cent Thus in all an improvement in the relation 
between width and length took place, lot A increasing 18 per cent, 
lot B 10 per cent, and lot C 6 per cent. This gradation is just what 
would be ex]^cted from the fact that oysters approaching old age 
normally grow longer than they do wide. 

Of the oysters used in this experiment lots A and 0, on account of 
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their original size, can be compared with the spat and normal oysters 
of Tables II and III. Such a comparison of the percentage ratios in 
the three tables shows that at the beginning lot A 'was 29 per cent 
below normal and lot C 15 per cent below normal, whereas after 
60 days of improved surroundings lot A was only 11 per cent below 
normal and lot C 9 per cent below normal, demonstrating that the 
recuperative power of lot A was exactly three times that of lot C. 

Without attaching too much vreight to the results, it is interesting 
to note in what time these two lots A and C would have reached the 
normal states for their respective ages, if the rates of growth had con- 
tinued what they" were during the sixty days of the experiment. In lot 
A, in sixty days, the relation bet^veen the vridth and the length changed 
from 50 to 68 per cent, an average daih^ chang^e of three-tenths per cent. 
Accoi'ding to Table II the normal condition is 79 per cent, from which 
it follows that at the rate of three-tenths per cent change per day, 
it would have taken this lot of oysters ninety-seven days (probably less, 
because at the age then attained the normal would be less than T9 per 
cent) to make up the discrexiancy between 50 and 79 per cent. In 
lot C, on the other hand, the relation between the width and the length 
changed in sixty days from 11 to 17 per cent, a daily change of one- 
tenth per cent. According to Table 111, the normal for this age is 56 
per cent, from which it follows that at the rate of change of one-tenth 
per cent per day, lot 0 would have taken one hundred and fifty days 
to attain a normal condition. The recuperative power of the younger 
oysters is so much greater than that of the older ones, that in spite of 
the fact that they are much further below normal, they are nevertheless 
capable of realizing this condition in much less time. 

The young oysters, besides having the advantage over the older 
ones of possessing greater recupex'ative power, seem also to possess 
greater resistance to the ill effects almost certainly attendant on a sud- 
den change of environment. Not enough cases have been iiotcd^ of 
course, to establish this fact with a great degree of certainty, but a 
glance at Table lY will show that the mortality in lots B and C 
respectively w-as 23 and 20 per cent while it was only 7 per cent in 
lot A. 

CONCLUSIONS. 

The elongated condition w"hich many oysters exhibit before they 
have attained old age is duo to crowding. A groat increase in length 
without an apparently proportionate increase in width represents the 
normal growth of an oyster, and the so-called razor blades,’’ much 
narrower than mmy of the elongated marsh and reef oysters, exhibit 
this condition, not because they have grown under unfavorable con- 
ditions, but because they are old. The elongated oysters which have 
been considered in this paper are young, and their shape is abnormal 
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Because they have the same forms and proportions of much older 
normal oysters the}" ma}" be said to be in a state of premature old age. 

The crowded condition of these prematurely old OA^sters makes it 
impossible for them to expand *and grow to a width normal for their 
age. They have the power to expand, how'cver, Avhen removed from 
this crowded condition, and this expansion takes place so rapidly that 
for the periods during whicli they were under observation they grew 
more in width than in length. This is exactly what happens in very 
young oysters that have settled where they have abundant room. 
Under such favorable conditions the groAvth in width, for a period at 
least, is C(iual to the growth in length, and at times the foxuner meas- 
urement may even exceed the latter. After this period in earl}" youth 
the growth in width steadily decreases until the oyster reaches old 
age. Under unfax-orable crowded conditions the growth in width is 
inhibited immediately after the period during which it is equal to or 
greater tlian the growth in length. If the hindrance is removed, a 
growth in width exceeding the growth in length nevertheless takes 
place. It seems as though the shell made up the loss which is the 
result of the crowding. 

If we ATcrc to represent the normal gruvv th in length and width by 
two curves, the width curve would, in the beginning, rise to the same 
or to a greater height than the length curve, hut as the shell grew 
older the width curve wmuld descend and the length curve rise until 
the original condition W"as rev^ersed. In the elongated oysters, the 
W"idth curve would have an early rise corresponding to the rise in the 
normal width curve, then a sudden fall, and, after isolation, another 
rise Avhich wmuld not be found in the normal curve. After this second 
rise the width curve would descend and correspond, in all probability, 
to the normal width curve for corresponding ages. The length curve 
of the elongated oysters would probably correspond stage for stage 
with the normal length curve, because the elongated oysters owe their 
condition, not to excessive length, but to excessive narrowmess. 

The recuperative power of oysters that have lived under oppressive 
conditions varies with their ago. Young individuals recover much 
more rapidly than old ones, though these too improve to a marked 
degree. The latter, however, seem less a])le to adapt themselves to a 
sudden and violent change of environmctit, and the mortality among 
them is much greater than among younger ones. 

These facts have a decided economic bearing. The experience of 
oystermen, in Northern waters especially, has shown that oysters can 
he transplanted with great profit. At present millions of young spat 
settle on the shells fringing the marshes and reefs, and there, under 
unfavorable conditions, groAV into the elongated forms which have no 
market value. In this paper evidence is brought forward which shows 
that these oysters, when separated from the oppressive conditions 
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under which they have grown, arc able to recover and assume normal 
shapes. 

The advantages which this class of seed offers to planters are its 
cheapness and the fact that the oysters are older and larger than those 
ordinarily used for planting. The most promising size is between 1 
and 2 inches in length. After separation the oysters should not be 
left where they became crowded, but should be transplanted to prop- 
erl}^ located natural or artiffeial beds. There they will have favorable 
conditions of food, and in addition will be free from the danger of 
again becoming crowded, as the number of spat that settles on shells 
in wisely chosen localities is very much less than that which settles and 
continues to exist on the shells of the marshes and reefs. 
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STATISTICS OF THE FISHERIES OF THE SOUTH ATLANTIC 

STATES, 1902. 


The coast fisheries of North and South Carolina, Georgia, and the 
east coast of Florida were canvassed by statistical agents of the United 
KStates Fish Commission in 1903. The data obtained, which pertain to 
the calendar year 1902, have already been published in Statistical Bul- 
letin No. 119, but are here given in more detail with explanatory text. 

The number of persons engaged in the fisheries of the South Atlantic 
States in 1902 was 23,452, of whom 1,653 wQve on vessels engaged in 
fishing, 448 on vessels transporting fishery products, 15,610 on boats 
in the shore fisheries, and 5,741 in oil and guano works, oyster can- 
neries, wholesale fishery trade, and other industries connected with 
the fisheries. " By states the number of persons thus employed was 
as follows: North Carolina, 14,755; South Carolina, 3,713; Georgia, 
2,286; the east coast of Florida, 2,698. 

The total amount of capital invested as shown l>y this canvass was 
$2,991,149. In North Carolina the investment Avas $1,973,441; in 
South Carolina,' $320,723; in Georgia, $342,150; and in Florida, 
$354,835. The number of vessels in the fisheries of this section, 
including transports, was 526, valued at 11392,661; their net tonnage 
was 5,740 tons, and the value of their outfit was $85,095. The num- 
ber of boats in the shore fisheries was 9,714, valued at $349,770. The 
apparatus of capture used on vessels and boats v-as valued at $691,728, 
the shore and accessory property at $833,395, and the cash capital 
used in the shore-fisheiy industries amounted to $638,500. The more 
important forms of fishing apparatus employed were seines, 1,310 in 
number, valued at $104,291; gill nets, 109,548, valued at $319,170; 
pound nets and weirs, 2,990, valued at $229,920; and tongs, dredges, 
rakes, etc., used in the oyster and clam fisheries, valued at $20,699. 

The products of the fisheries in 1902 aggregated 106,446,072 pounds, 
valued at $2,839,633. The 34eld in North Carolina was 67,584,734 
pounds, valued at $1,739,661; in South Carolina 8,174,463 pounds, 
valued at $263,023; in Georgia 11,102,610 pounds, valued at $359,081; 
and on the east coast of Florida 19,584,265 pounds, valued at $477,868. 
The species secured in largest quantities were alewives, fresh and salted, 
11,601,172 pounds, $118,258; cat-fish, 1,310,392 pounds, $30,976; croak- 
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ers, fresh and salted, 1,991,053 pounds, $40,021; menhaden, 18,862,000 
pounds, $31,420; mullet, fresh and salted, 14,310,808 pounds, $256,348; 
shad, 9,849,338 pounds, $605,539; Spanish mackerel, 1,013,172 pounds, 
$54,322; trout, or squeteagxxe, fresh and salted, 4,848,269 pounds, 
$190,380; striped bass, 1,187,700 pounds, $114,574; clams, 1,415,440 
pounds or 176,930 bushels, $100,752; oysters, 22,719,074 pounds or 
3,245,582 bushels, $644,478; shrimp and prawn, 3,810,641 pounds, 
$86,640, and blue-fish, fresh and salted, 1,057,642 pounds, $37,856. 
Other important species, taken in smaller quantities, wei’e black bass, 
948,235 pounds, $70,524; bream and sun-fish, 660,514 pounds, $14,685; 
drum, 583,394 pounds, $14,453; eels, 512,411 pounds, $20,068; white 
perch, 945,050 pounds, $62,786; pompano, 289,821 pounds, $23,300; 
sea bass, 873,095 pounds, $36,420; sheepshead, 635,830 pounds, $18,285;'* 
spot, fresh and salted, 926,946 pounds, $21,425; whiting, 866,355 
pounds, $39,778, and hard and soft crabs, 385,707 pounds, $18,950. 

The fisheries of the South Atlantic States since 1897 — the year for 
which the last previous canvass was made — have increased 6,267, or 
36.46 per cent, in the number of persons employed; $1,162,317, or 63.55 
per cent, in the amount of capital invested; and 26,055,007 pounds, or 
32.41 per cent, in the quantity, and $1,000,478, or 54.00 per cent, in 
the value, of the products. These increases were shared in varying 
proportions by all the states of this region. ])ut the percentage was 
largest in the fisheries of Floiida. 

The results of previous investigations of the fisheries of these states 
are given in the following publications: 

The Fishery Industries of the United States, Section ii, Co^ograpbical Eeview of the 
fisheries for 1880. 

The Fishery Industries of the United Stales, Section v, History and Methods of the 
Fisheries. 

Beport on the Fisheries of the South Atlantic States, by Hugh M. Smith. Bulletin 
U. S. Fish Commission, 1891, pp. 267-356. 

The Fish and Fisheries of the Coastal Waters of Florida. Beport 11 S. Fish Com- 
mission for 1896, pp. 263-312. 

Beport on the Fisheries of Indian Eiver, Florida. Beport U. S. Fish Commission 
for 1896, pp. 223-262. 

Koies on the Extent and Condition of the xile-vvife Fisheric's of the United States in 
1896, by Hugh M. Smith. Beport U. S. Fish Commission for 1898, pp. 31-43. 
The Shad Fisheries of the Atlantic Coast of the United States, by Charles H. Stev- 
enson, Beport IT. S. Fish Commission, 1898, pp. 101-269. 

Statistics of the Fisheries of the South Atlantic States. Report U. B. Fish Commis- 
sion for 1899, pp. 171-227. 

The following summarized tables give the number of persons 
employed, the amount of capital invested, and the quantity and 
value of the products of the fisheries of the South Atlantic States 
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in 1902, and also a comparison of the extent of the fisheries in 1897 
and 1902: 


Table sltoiving the monber ofperso7is engaged in the fishery of the South Atlantic States in 

1902, 


States. 

Fisher- 

men. 

Shores- 

men. 

Total. 

North Caroli na 

11, 592 
2, 178 
1,674 
2, 267 

8, 163 
1, 585 
612 
431 

14,755 
3,713 
2,286 
i 2,698 

South Carolina 

Georgia 

Florida 

Total 

17,711 

5,741 

23,452 

i 



Table showing the inreslnient in the fisheries of the South Alhnitic States in 1902, 


Items. 

North Carolina. 

South Caro- 
lina. 

Georgia. 

Florida. Total. 

No. 

5hilue. 

No. 

Value. 

No 

Value 

No 

Value No. 

Value. 


ob/ 

3, 944 

1=010,381 

25 

310 

^^21,450 

105 

1,340 

852, 950 

9 

lit) 

87,880 ! 526 

1 5,740 

!?392, 661 

Ton mm 0 

Outtit 

50, 623 
222, 151 
85, 458 
236, 855 
228,610 
925 

6, 282 
34,335 
2,320 
13, 495 

26, 035 
21, 574 
5, 236 
10,385 
1,260 

2,155 - 

85,095 
349,770 
104,291 
3X9,370 
229, 920 
925 
2,038 
2,949 
3,359 
i 7,291 

13,408 

775 

1 7,602 

833, 395 
638,500 

Boats 

6,472 
965 
107, 191 
2, 982 
131 

1, 106 
61 
229 

736 

139 

347 

1,400 

145 

1,781 

1 

71,710! 9,734 
11,277 ! 1.310 
58,435 109,548 
50 , 2,990 
I 381 

Seines 

Gill nets 

Pound nets and weirs. 
Fyke nets 



Cast nets 

130 

650 

1,577 

139 

695 

669 

325 

693 ' 394 

Lines 



143 
3,350 
7, 249 

7,753 
775 
2, 634 

579, 475 
237, 050 

Pot.s 

3,512 

4U7 




3,512 

Dredges 

4 

42 

1,354 
i 




' 413 

Tong.s, rakes, hoes, , 
and grabs - 


3,131 

1 

867 1 

Wheel and slides 1 

37 



Other apparatus 1 


! j 





4,968 ' 

Shore ami accessory 

property 1 

Cash capital 



86,518 
152, 700 


86,912 

nan 


1 1 

80,490 ' 


135 750 ' 

Total 



1 ’ 



1,973, 141 


320, 723 


342, 150 


155 1, S35 

2,991,119 



1 

1 





Tabte showing the qiianiitg and value of products taken 

States in 1902. 


in the fslieries of the South difbintic 


.Species. 

North Carolina 

South C.arolina. 

Lbs. 

Value. 

j Lbs. { Viihie, 

Ale wives, fresh 

3,171,975 , 
8, 001,000 

^32,-548 

83,601 

1 


Alcwives, salteo. 

1 


Amber-fish 

5, 66o 

5150 

Black bass 

632, 675 
904, 942 
72, 200 
S, 206 
14,800 
83, 218 
404, 600 
45, 3S0 
144, 339 
13,900 
1, 908, 635 
20, 000 
66, 970 
507, 111 
261, 762 
46,509 

58,033 

32,200 

2,068 

32 

i 434 

i 1,357 

! 11,971 

Blue-fish, fresh 

1,000 

40 

Blue-fishi salted 

Bomto .• 



Bream and .sun-fish 

1 


Butter-fish 



Cat-fish 

500 

15 

Cero and king-fish 

Channel bass or red-lNli 

! 1,961 

; lot 

37,0)20 
[ - 700 

i 1,118 i 

19,962 

1 5,256 

2,116 

102,000 

3, 550 

Crevalle 

Croaker, fresh 

27,000 

640 

Croaker, salted 

Drum 

75, *200 1 

1,396 


Flounders 

1,900 

66 

German carp 

Groupers 

41,000 ! 
30,600 
79, 500 

1,025 
1, 116 
3, 738 

Hickory shad 

684,896 

33, 552 

Jew'fish 

Menhaden 

18, 802, 000 

31 , 420 ' 
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Tab/d sliowbig the quiattity fu}d mine of prodnet^ idlen by the Jidierles of the Soute Atlantie 

States m 1902 — Continued. 


Species. 


Mullet, fresh 

Mullet, salted. 

Perch, white 

Perch, yellow 

Pig-fish or hog-fish 

Pike 

Pompano 

Porgy 

Sailor’s choice and pin-fish . 

Sea bass 

Shad 

Sharks 

Sheepshead 

Snapper, red 

Snappers, other 

Spanish mackerel 

Spot, fresh 

Spot, salted 

Squeteaguo, fresh 

Sqiieteague, salted 

Strawberry bass 

Striped bass 

Sturgeon 

Caviar 

Suckers 

Tautog 

■VVhiting and king-lish 

Other fish 

Clara, hard 

Crab, hard 

Crab, soft 

Progs 

Oyster 

Prawn 

Scallop 

Shrimp 

Terrapin 

Turtles 

Kef use fish 


Total . 


North Carolina. 
Lbs. I Value. 


m, 906 
446,586 
941,050 
105, 992 
191,670 
30,850 
19, 590 

16,800 
36,476 
57,250 
5G6, 724 


154,929 


9,500 
354,084 
663, 896 

208,800 
579, 306 
202,150 
2, 000 
175,400 
134,126 
10,580 
169, 350 
2,650 
120,480 
42,516 
176,176 
3,000 
200, 441 
6, 990 
159,691 


13,020 
itblfiO 
30, 780 

11. 800 
548, 900 


67, 58 1, 734 


^i!76 

110 

62 

5 

6 
1 


1 , 

384, 


7, 303 


19, 

12 , 

7, 

149, 

113, 

7, 

7, 
4, 

8 , 
1 , 

86 , 

It, 

268, 


213 

948 

732 

384 

996 

251 

60 

631 

473 

874 

899 

53 

S9> 

189 

u {)2 

300 

663 

599 

303 


980 
, 700 
, 042 
588 
151 


1 , 739, 601 


South Carolina. 


Lbs. 

Value. 

138, COO 

13, 782 









5, 000 



500 

7,800 
709, 545 
434, 133 

90. 000 
26,650 
10, 100 

25.000 

^2 
27, 364 
20, 782 
1,800 
1, 082 
303 
640 

21,800 

484 

85, 700 

3, 059 



9,800 
83, 950 
10,200 

768 
3, 736 
5,410 



606, oOO 

30,118 

225,061 
96, 200 

12,940 

995 



4, 827,900 
3,000 

118, 160 
150 

366, 500 
27, 521 

12, 452 
5, 850 





8,171, 163 

263, 023 


Species. 


Alewives, fresh 

Alewives, salted 

Amber-fish 

Angel-fish 

Barracuda 

Black bass 

Blue-fish, fresh 

Blue-fish, salted 

Bonito 

Bream and sun-fish 

Butter-fish 

Cat-fish * 

Cero and king-fish 

Channel bass or red-fish . 

Crevallo 

Croaker, fresh 

Croaker, salted 

Brum 

Eels...,. 

Plounders 

German carp 

Groupers 

Grunts 

Hickory shad 

Jew-fish 

Menhaden 

Mullet, fresh 

Mullet, salted 

Mutton-fish 

Perch, white 

Perch, yellow.. 

Permit, .1,,... 


Georgia. 


Lbs. 


22,500 


1,250 


2,200 


31, 900 
'28,' 826 


26,100 

5,300 

2,600 

50,000 

50,000 


1,800 


125.800 


4,000 


Value. 


^50 


302 

'('Cm' 


1,607 

’”‘870’ 


1,006 

106 

69 

1,500 

1,500 


2,576 

”*326' 


Florida. 

Lbs. 1 Value. 


405, 697 


4,550 
1,000 
314,310 
79, 500 


7, 120 
643,514 


616, 742 
81,790 
114, 635 
6, 900 
6, 593 


20,250 
*49," §80' 


26, 910 
33,442 
58, 666 


7,340,916 
4 ’ 746 ' 


10, 342 


^1,596 


71 

50 

12,4-19 

3,548 


212 
14, 149 


12,162 

318 

3,175 

95 

191 


640 

'i,'392 


486 
755 
2, 651 


62, 347 
96 


254 


Total. 


Lbs. 


3,600, 172 

8,001,000 

5.000 
4, 550 

1.000 
948, 235 
9&5,442 

72, 200 
10, 326 
660,514 
83, 218 
1,310, 392 
77,170 
395^ 874 
19, 800 
1,971,063 
20, 000 
187,520 
512,411 
315, 642 
96, 509 
117,910 
33, 442 
775, 962 
79, 500 
18.862, 000 
10,861,222 
3,446,586 
4, 740 
945, 050 
105, 992 
10,342 


Value. 


5?34, 594 
83, 661 
150 
71 
60 

70, 524 
35, 788 
2, 068 
244 
14,685 
1,357 
30, 976 
773 
10, 293 
269 
39,321 
700 
4,160 
20,068 
0, 783 
3,616 
3,011 
755 
37, 709 
3, 738 
81,420 
145, 606 
110,742 
96 

62, 786 
5, 639 
254 
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Table ahoiving the quaiitity and value of products talcen in the fisheries of the Atlantic 

States in 190'2 — Vonfhwed. 


Species. 

1 Georgia 

Florida. 

j Total. 

Lbs. 

Value. 

Lbs. 

Value 

1 Lbs. 

Value. 

Pig-fisli or liog-lish 



1,800 

m 

193,470 

IF6, 705 

Pike r. 

350 

m 

31,200 

1,505 

23,300 

428 

Pompano 

265,231 
5, 300 

21, 835 
159 

289; 821 
22, 100 

Porgy 



Sailor’s choice and pin-!isli 



43,683 

29,800 

2,828 

831 

87, 859 

1,671 

Sea bass *. 

76, 500 

6,082 

1, 045 
48 

873, 095 
2,828 
9, 849,338 
90, 000 

36,420 

43 


Shad 

1,029,050 

75, 189 

1,819,431 

124, 760 

605, 539 
1,800 
18,285 
8,203 
977 

Sharks 

Sheepshead 

50,000 

125,000 

2. 500 

7. 500 

404, 251 

7, 400 

635, 830 
155,100 
42,543 
1, 013,172 
718,146 1 

Snapper, red 

20,000 
8,043 
659, 088 

1 32, 451 

400 

Snappers, other 

124 

Spanish mackerel 



34, 374 
825 

54,322 

Spot, fresh 



14, 041 

Spotj salted 



20s; 800 

4, 646, 119 
202, 150 

7,384 
184, 129 
6,251 

Sqiicteagiie, fresh 

82,550 

4, 107 

898, 563 

26, 967 

Squeteaguej salted 

Strawberry bass 

. .. . 'J. ■ 

221, 606 

5, 166 

i 223,006 

1,187,700 
218,075 
20, 780 

51226 


2,500 

175 1 

114, 574 

Sturgeon 



11,209 
13, 284 

Oayiar 

.... . ^... . . 



Suckers 





169,350 
2, 650 

4,899 

53 

Tautog 


i 



Whiting and king-lish 

57, 425 

2, 608 

82, 150 

3, 657 

866, 355 
1,366 
42,515 
100, 687 
1, 415, 440 
185, 266 

39, 778 

l^ellow-tail 

1,306 

21 

21 

Other fish 



1,189 

13,538 

100,752 

4,397 

Alligator liides. 



106, 687 
5,200 
6, 066 

13, 538 
325 

Clam, hard 

10,000 
80, 000 

! 825 

Crab, hard 

3, 150 

152 

Crab, soft 

200, 441 

14, 553 

Frogs 





5, 990 

599 

Otter skins 



2,927 

17, 352 

2, 927 

17,352 

Oyster 

8, 568, 000 

220, 467 

2, 163, 483 
5, 400 

37, 188 

22, 719, 074 

5, 100 

644,478 

120 

Periwinkles 

120 

Prawn 

276, 000 

5, 750 

3, 012, 360 

62, 896 

3,291,360 
13,020 
519,281 
95, 549 
20 

68,796 

980 

Scallop 

Shrimp 

68,127 

2, 658 

494 

34 

17,814 

29,192 

Terrapin 

33; 308 

11; 136 

3, 940 
20 

1,164 

Tortoise shell 

50 

50 

Turtle 

975 

20 

12,200 

787 

24, 975 

1,395 

2,451 

Refuse fish 

1,548, 900 


1 1 



Total 

11,102,010 j 

359,081 

19,584,265 

477,868 j 

106, 446,072 

2,839,633 



Supplementary table shoivlng certain of the foregoing produds in 'number and bushels. 


Products. 

North Carolina 

South 

Carolina 

Georgia. 

Florida. 

Total. 

Quan- 

tity. 

Value 

Quan- 

tity. 

Value. 

Quan- 

tity. 

Value 

Quan- 

tity. 

Value. 

Quan- 

tity. 

Value. 

Alligator hides . .no . . 







22, 375 
650 
18, 198 

$13,538 

325 

152 

22, 375 
176, 930 
555,798 
601,323 
11, 980 
2,927 
3, 246, 582 
2, 170 
i 66,731 
i 

$13,538 
100,752 
4,397 
14,553 
599 
17, 352 
644,478 
980 
29,192 

Clam bush.. 

Crab, hard no..! 

Crab, soft no..^ 

iie, 897 
9,000 
601,323 
11,980 

fSO, 662 
100 
14, 553 
699 

28, 133 
288, 600 

??12, 940 
995 

240] 000 

8825 
3, 150 

Frogs no..! 







Otter skins no..! 




1 1 

2, 927 
309, 069j 

17,352 
37, 188 

Oyster bush.. 

Scallop no. . 

i, 622, 813 
2,170 
15, 390 

268, 363 
980 
11, 042 

689, 700 

118,460 

1,224,000 

226, 467 

Terrapin no.. 

34, 4G0 

5,850 

15,384 

ii,i36! 

I 1 

1, 480 

1,164 
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Comparative iahle showing the extent of the iiBhn'lex of the South Atkmiw States hi 1S97 

\mdl90?. 


StatoH. 

PersoiiH engaged. 

Capital invested. 

1897. 

1902. 

Increase in 1902 
compared with 
1897. 

1897. 

1902. 

Increase in 1902 com- 
pared with 1897. 

Num- 

ber. 

Percent- 

age. 

Amount. 

Percent- 

age. 

North Carolina. , 

12, 045 

14, 755 

2,710 

22. 49 

SI, 218, 459 

SI, 973, 441 

S754, 982 

61.96 

South Carolina.. 

2,189 1 

3, 713 

1,574 

73. 58 

174,354 1 

320,723 

146, 369 

83. 94 

Georgia 

1,869 

2, 286 

417 

22. 31 

284,864 

342, 150 i 

57, 286 

20. IG 

Florida 

1,132 

2,698 

1,566 

138. 33 

151,155 

354, 835 

203, 680 

134.74 

Total 

17, 1S5 

23. 452 

! 6, 267 

1 

1 36. 46 

1 1,828,832 

1 

2, 991, 149 

1, 162, 317 

63.55 


PnKUiets. 


States. 

Pounds. 

Value. 

1897, 

1902. 

Increase in 1902 
compared with 
1897. 

1897, 

1902. 

Increase in 1902 
compared with 
1897. 

1 Per- 

Amount. cent- 

Amount, 

Per- 

cent- 

age, 

North CanOina.. 
South Carolina.. 

Ceoraia 

Florida 

Total 

64, 234, 2o7 
5, 280, 4 16 
4, 993, 100 
5, 882, 66*2 

67,581,734 
8, 174,463 
11,102,610 
19,581,265 

3,350,477 1 5.21 

2,891,017 1 54.80 
6,109,510 1 122 35 
1.5,7)1,603 , 232 91 

fl,316 017 
210, 456 
170,605 
136, 077 

Si, 739, 661 
263, 023 
5459, 081 
477,808 

S42:i,0}4 
52, 567 
188, 176 
311,791 

32. 1C 
2t. 01 
110. 41 
251. 17 

80,390,465 |106,446,072 

26,055,607 | 32. 41 

1, 833, 155 

2, 839, 6553 

1,000,476 j 51 9G 


FISHERIES OF NORTH CAROLINA. 

North Carolina still holds the lead among the South Atlantic States 
in extent of the tisheries, the nuinber uf persons eaiployed and the 
value of the output being more than twice a>s great as for the remain- 
ing states combined. In lUOS the persons euiployod in the various 
branches numbered 14,755, while for all the remainder of the South 
Atlantic coast the number was only 8,f>97. The value of the ves- 
sels, boats, apparatus of capture, shore property, etc., amounted to 
$1,973,441 in North Carolina, and to $1,017,708 in the remaining 
states; the value of the catch was $1,739,001, while for South Caro- 
lina, Georgia, and the eastern coast of Florida eoml)inecl it ^Yas 
$1,099,972. 

Compai’ed with the returns for 1S97 the fisheries of North Carolina 
show a gratifying increase. The number of persons employed rose 
from 13,045 in 1897 to 14,755 in 1903; the value of the vesscis, boats, 
appai'atiis, etc., from $1,218,459 to $1,973,441, and tbc catch from 
64,234,257 pounds, worth $1,316,017 to 07,584,734 pounds, worlh 
$1,739,661- 

The large increase in value of the catch, amounting to 32 per cent, 
is due not so much to the extension of any particular branch of the fish- 
eries as to an increase in the value per pound. Excluding menhaden, 
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which are used for fertilizer^ the food fish in 1897 sold for an average 
of less than 2i cents per pound, whereas in 1902 the average >selling 
price was 3i cents per pound. 

Shad is the principal species, the yield in 1902 amounting to 6,666,721 
pounds, worth |381,808; in 1897 the catch was 8,963,188 pounds, worth 
1362,811, and in 1890, 5,768,113 pounds, worth $306,016. In value of 
this product North Carolina outranks every other state. 

The yield of oysters shows an increase fi'om 858,818 bushels in 1897 
to 1,022,813 bushels in 1902, but the value has not increased corre- 
spondingly, the average price having fallen from 28 cents to 26 cents 
per bushel. Oyster canning is a very important branch of the industry ; 
in 1902, 503,220 bushels — nearly 50 per cent of the total catch— were 
delivered to canning establishments. Very little attention is now 
devoted to o^-ster culture, owing to the failure of the many attempts 
made. The yield of quahogs, or hard clams, has increased from 117,226 
bushels in 1897 to 116,897 bushels in 1902, and the average price per 
bushel has advanced from 16 cents to 60 cents. The quality of the 
quahog catch is constantl}" improving, and thousands of bushels are 
now canned or shipped to northern markets. 

The menhaden industiy of North Carolina is of much greater extent 
than appears from the catch credited to this state. Two large factories 
havel')een erected at the mouth of Cape Fear Eiver, where 50,917,800 
fish were handled in 1902, but none of these fish has been included in 
the North Carolina catch, since they were taken by steamers owned in 
New York State. The catch by North Carolina vessels, however, 
increased from 11,310,000 pounds in 1897 to 18,862, (KX) pounds in 1902, 
representing 28 per cent of the total fisheiy xu’oduct of the state for 
that 3 "ear. 

The yield of alewives has decreased from 15,790,137 pounds in 1897 
to 11,172,975 pounds in 1902; of blue-fish from 1,696,175 to 977,112 
pounds, and of sturgeon from 101,125 to 111,705 pounds; but mullet 
increased from 3,109,585 pounds to 6,705,192 pounds, squeteague from 
3,090,251 to 3,781,156 pounds, croakers from 1,279,019 to 1,928,635 
pounds, striped bass from 815,123 to 1,175,100 pounds, white and yel- 
low perch from 806,379 to 1,017,012 pounds, hiekoiy shad from 
230,975 to 681,896 pounds, black bass from 535,312 to 632,675 pounds, 
and eels from 96,700 to 507,111 pounds. The increase in value of 
these items has been veiy much greater owing to the enhanced pri(*G 
per pound. 

The tables following show" the number of persons emplo 3 "ed, the 
number and value of vessels, boats, and fishing apparatus, the value of 
the shore and accessory projDertj^, the amount of cash capital, and the 
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quantity and value of the products of the fisheries of North Carolina 
in 1902: 

Table of persons employed. 


How engaged. 


No. 


On vessels fishing 

On vessels transporting . 
In shore or boat fisheries, 
Shoresmen 

Total 


1,100 

m 

10,059 
3, 103 

14, 755 


Table of apparatus and capital. 


Items. 

No. 

Value. 

Items. 

No. 

Value. 

Vessels fishing 

Tonnage 

Outfit 

Vessels transporting 

Tonnage 

188 

1,654 

199 
2, 290 

$130,997 

’”30,' 776 ” 
179,384 

Apparatus— shore fisheries— 
Continued: 

Pound nets and weirs 

Fyke nets 

Minor nets 

2,982 

181 

1,184 

$228, 610 
925 
2,450 
143 
3, 359 
1,005 
7, 343 
775 
184 
579, 475 
237, 050 

Outfit.. 

19,853 

222,151 

11,270 

2,735 

6,244 

410 

74,188 

234,120 

Fanes 

Boats 

6, 472 

32 

62 

276 

1 100 

933 
107, 129 

Pots 

3, 512 
131 
3, 251 
37 

Apparatus— vessel fisheries: 

Seines 

Gill nets 

Dredges 

Dredges 

Tongs and rakes 

Wheels and slides 

ISriseeilaneons. . 

Tongs and rakes 

Apparatus— shore fisheries: 
Semes.. 

vShore and accessory property. 
Cash capital . 

Total 1 


Gill nets 


1, 973, 441 


! i 

i 


Table ofj)rodncts. 


Species. 


Alewives, fresh 

Ale wives, salted 

Angel-fish 

Black bass 

Blue-fish, fresh 

Blue-fish, salted 

Bom to. 

Butter-fish 

Carp, German 

Cat-fish 

Cero 

Crevalle 

Croaker, fresh 

Croaker, salted 

Drum 

Eel 

Flounder 

Hickory shad 

King-fish or whiting 

Menhaden 

Mullet, fresh 

Mnllet, salted 

Perch, white 

Perch, yellow 

Pig-fish 

Pike 

Pm-fish 

Pompano 

Bailor’s choice 


Lbs. 

Value. 

Species. 

Lbs. 

3, 171, 975 

$32,648 

Sea bass 

57, 250 

8, 001, 000 

83,664 

Shad 

6, 5(i6, 724 
154, 929 

16,800 

269 

Shcepshead 

632, 675 

58,013 

Snapper 

9, 500 

904,942 

32,200 

Spanish mackerel 

354,084 

72,200 

2,068 

Spot, fresh 

663, 895 

3,206 

32 

Spot, salted 

208, 800 

83,218 

1,357 

Squeteague, fresh 

3, 579, 306 

46,509 

2,116 

11,971 

Squeteague, salted 

202, 150 

404, 600 

Strawberry bass 

2, 000 

46,380 

455 

Striped bass 

1,175,400 

13,900 

164 

Sturgeon 

134, 125 

1, 908, 635 

37,620 

Caviar 

10, 580 

20,000 

700 

Sucker 

t 169, 350 

211, 309 

3,079 

Sun-fish 

14, 800 

607, 111 

19,962 

Tautog 

2, 650 

261,762 

5,256 

Other fish 

42, 515 

684, 896 

33,552 

Crab, hard 

«3, 000 

120, 480 

3,395 

Crab, soft 

0200, 411 

18,862, 000 

31,420 

Shrimp 

84, 160 

3,258,906 

76,901 

Terrapin 

<'30, 780 

3,446, 586 

110,742 

Turtle 

dll, 800 

941, 050 

62,666 

5,639 

Frog 

r5,990 

106, 992 

Oyster 

/7, 159, 691 

191,670 

6,677 

Quail og 

a 1,175, 176 

30, 850 

1,487 

Scallop 

013,020 

32,476 

418 

Refuse fish 

1,548,900 

19, 590 
4,000 

965 

110 

Total 

67,584, 734 


«Eepresents 9,000 in number. 
t'Eepresenta 601,323 m number. 
<JEepresents 15,390 in number, 
apepreaents 280 in number. 


<■ Represents 11,980 in number. 
/Represents 1,022,813 bushels. 
S' Represents 146,897 bushels, 
a Represents 2,170 bushels. 


Value. 


$1,929 
384, 808 
7, 303 
213 
19,918 
12, 732 
7,384 
149,996 
6, 251 
60 

113, 631 
7,473 
7,871 
4, 899 
434 
53 
1,189 
100 
14, 553 
2, 700 
11, 042 
588 
699 
268, 363 
86, 662 
980 
2, 451 


1, 739, 661 


% 
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STATISTICS OF THE FISHERIES BY COUNTIES, 

The following tables show the extent of the iishcries of North Oaro- 
lina by counties, Carteret and Dare counties easily load in number of 
persons employed, in amount of capital invested,, and in (quantity and 
value of the products, the yield amounting to 50 per cent of the total 
weight and 40 per cent of the total value for the slate. They alM> 
have the greatest variety, nearly every imporhint lishery product of 
North Carolina occurring in these two coaiitios. 

In 1902 Carteret County produced the entire catch of menhaden 
credited to this state, 85 per cent of the crabs, 50 per cent of the 
Spanish mackerel, 38 per cent of the o3^stGl^s, qnahogs, and blue-tislu 22 
per cent of the mullet, 15 per cent of the stpieteague or sea trout, and 
a large percentage of maii}^ of the minor species. Dare County yielded 
70 per cent of the sturgeon, 50 per cent of the striped bass, 30 per 
cent of the blue-fish, hickory shad, mullet, .shad, and squeteague, and 9 
per cent of the oysters. 

The most noticealfie change in the fisheries of C5irteret County since 
1897 is an increase in the catch of menhaden from 11,310,000 to 
18,862,000 pounds, of mullet from 953,775 to 1,505,472 pounds, <>f 
oysters from 365,325 to 393,986 bushels, and of quahogs from 38,420> 
to 54,925 bushels. On the other liand, there has ])een a decrease in 
the catch of blue-fish from 590,835 to 350,728 pounds, of kingdisli 
from 192,365 to 56,590 pound.s, of pig-fish from 145.265 to 22,820 
pounds, of sea bass from 113,950 to 31,900 pounds, of sin ‘opshead from 
116,555 to 57,162 pounds, of squeteague from 742,758 to 502,078 poiuKls, 
and of soft crabs from 2,937,000 to r)12,0>73 in inunlHU*. 

In Dare County the catch decreased fi’om 8,500,398 pounds in 1897 
to 8,031,922 pounds in 1902; but in the same period the value increa'^cd 
from $290,225 to $422,882. The (juantity of spots, squeteague, striped 
bass, croakers, oysters, and quahogs increased, but the quantity of 
alewives, blue-fish, and shad decreased. 

Currituck ranks third among the counties as regards value of the 
yield. In 1902 it produced 83 per cent of the 632,675 pounds of black 
bass taken in the state and 43 per cent of the 941,050 pounds of white 
perch. The value of the yield of these two species exceeds that of all 
others in this county. The catch of ])lack bass and while perch was 
somewhat greater than in 1897, but the product of shad decreased from 
364,400 pounds to 168,050 pounds in 1902. The total catch in Curri* 
tuck County was 1,780,482 pounds in 1897 and 1,803,551 pounds in 
1902, but the value per pound in the former year was 3.31 cents atid 
in the latter 7.22 cents. 

Chowan County yielded nearly 30 per cent of the alewives, more 
than twice as much as any other county. It also produced 11 per ceiit 

F, C. 1903— 23 
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of the shad taken in North Carolina. The yield of these two species 
amounted to 75 per cent of the value of the catch in the entire county. 

The catch in Onslow County w^s made up of $43,716 w'orth of 
mullet, $16,522 worth of squeteague, $17,788 worth of 05 ^sters, $11,475 
worth of quahogs, and $5,085 worth of other species. Thei’e has been 
a very large decrease in the oyster yield in this county, and the plant- 
ing of oysters in New River, which was so promising a few years ago, 
is now attracting little attention. 

In Beaufort County the value of oj^sters was 37 per cent and shad 
20 per cent of the total yield. The catch credited to this county in 
1897 was onty $31,565; in 1902 it was $78,930, an increase of 150 per 
cent. 

In Craven County there was a decrease since 1897 of 96 per cent in 
sturgeon, 66 per cent in striped bass, 62 per cent in shad, 60 per cent 
in alewives, 56 per cent in white perch, 44 per cent in spots, and 31 
per cent in squeteague, but an increase of 100 per cent in croakers. 
The product of this county in 1897 was 2,624,168 pounds, worth 2.62 
cents per pound; in 1902 it was 1,706,240 pounds, worth 3.01 cents 
per pound. 

New Hanover County shows a falling off in the value of the yield 
from $94,249 in 1897 to $75,370, the decrease in oysters alone being 
from $28,000 to $2,000. The yield of shad decreased from 236,781 
pounds to 167,280 pounds, croakers from 84,025 to 24,350 pounds, 
squeteague from 148,550 to 104,650 pounds, sturgeon from 93.750 to 
17,338 pounds, and shrimp from 144,000 to 61,560 pounds. Mullet 
increased from 282,410 to 1,025,890 pounds, and clams from 18,000 to 
21,965 bushels. 

The Brunswick County fisheries are devoted principally to mullet 
and quahogs, and in 1902 the yield was valued at $57,892, of which 
$26,871 represents the mullet catch and $24,065 the quahog catch. 
The output of salt mullet had increased 158 per cent since 1897 — from 
333,100 to 858,700 pounds. 

In Bertie, Tj^rrell, and Washington counties 52 per cent of the value 
of the catch consisted of shad, 22 per cent of alewives, and nearly 7 
per cent of hickory shad. The yield in the remaining counties was 
largely shad, in which there was a decrease in quantity but an increase' 
in value since 1897. 
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Table shoa'ing hij counties the mimhev of persons emplogid In the fisherhs of 2\(ftih 

Carolma in 190^*. 


Counties. 


Beaufort 

Bertie 

Bladen 

Brunswick . . . 

Camden 

Carteret 

Chowan 

Columbus 

Craven 

Cumberland . . 

Currituck 

Dare 

Duplin 

Greene 

Halifax 

Hertford 

Hyde 

Lenoir 

Martin 

New Hanover 

OUvSlow 

Pamlico 

Pasquotank .. 

Pender 

Perquimans . . 

Pitt 

Sampson 

Tyrrell 

Washington .. 
Wayne 

Total . . . 


On vessels 
fishing. 


169 


On vessels 
trans- 
porting. 


12 


456 


26 


21 

150 


12 


46 


158 

18 


8 


10 

50 


89 


16 


12 

68 


12 : 


111 


40 


t 

10 i 


1, 100 


188 


In shore or 
boat fish- 
eries. 

Slioresmen. 

Ttdnl. 

360 

562 

1,103 

276 

160 418 

128 


128 

592 

164 

802 

75 

5 

SO 

1,122 

459 

2, 195 

409 

456 

883 

7 


7 

312 

59 

405 

148 


118 

582 

14 

627 

1, 488 

208 

1,891 

54 


r>4 

120 


120 

116 


116 

92 

00 

152 

493 

58 

651 

291 


291 

135 

30 

165 

580 

9 

608 

919 i 



935 

198 ' 

22 ' 

290 

161 ; 

863 1 

689 

218 ' 


218 

139 1 

58 

206 

187 ' 


187 

142 ! 


212 

317 ! 

351 

711 

178 1 

125 ! 

3t)3 

170 : 


170 

10,039 1 

8, 108 

1 1, 7.35 


Table showhig by counties the vessels, boats, and apparatus onjdoycd In the fisheries of 

North Carolina in 190.?. 


Items. 

Beaufort. 

Bertie. | IBluden. ’ 

BruiKSMick, 

Camden. 

No. 

Value. 

NO. 

Value. ' No. 

Value. 

No. 

Value. 

No. 1 Value. 

Vessels fishing 

32 

n*r 777 


j 

i ' 

i 

Tonnage y. 

207 

' 


! 

* 1 


Outfit r 


3, 235 





Vessels transporting 

6 

2, S5S 

6 

!56, 150 


'20 

811,381 


Tonnage*. T. 

58 


43 









, 


““ 

1 435 


Boats 

230 

6, 850 

131 

3, 285 97 

i?394 

258 

‘A 641 

41 1 !§2,225 

Apparatus-vessel fisheries. 




1 





... Dredges 

61 

1,182 






!. . . 

Apparatus— shore fisheries; 




i 




' 

Seines 

38 

5, 550 

5 

13, 630 ' 2 

90 1 22 

2.160 

‘ 3 40 

Gill nets 

1, 230 

1,102 

60 

60 1 74 

632 

50 

900 

4,050 1 6,075 

Pound nets and weirs 

192 

18,450 

157 

14,375 




35 1 l.ToU 

Minor nets 

6 

18 

118 

' 445 , 21 

60 



Lines 


4 


1 1 



32 


Pots 

300 

360 

16 

1 10 1 




i 

Dredges 

16 

160 


1 : 





Tongs and rakes 

16 

64 


1 ; 


1 ;5 



Wheels and slides 



10 

1,30 1 





MisceUancous 






L . . . . . 1. . ^ 

Shore and accessory property 


55,325 


39,800 i .1 

('>(10 



j jTj) 

Cash capital .* *.. 


49, 500 





lOi U(H) 

1 





t 1 



Total 


162, 870 




1, 776 

j2ir>,890 

30,879 

1 
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TaJilc ahowutg hg counties the i'essel% boats, and apparatus emplogcd i)i the fisheries of 
Xorih (brolina in 190? — Contiriiiecl. 


Items 

Carteret. 

ChoAvan. 

Columbus. 

Craven. 

Cuinberlaud. 

No 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

Xo. 

Value. 



S61,41J 





4 

$3, 496 



Tonnage 

G92 






55 



Outfit r 

15, 425 
56, 865 






eifi 

...... 



TS 

8 

890 



0 

3 , 095 




()07 

110 



80 




6, 205 





95 



Boats 

1,176 

34 ; 808 

10, 040 

184 

8,835 

6 

$36 

166 

7,2t5 

. 

151 

$628 

Apparatus— vessel tisheri es. 
Seines 

25 

Gill nets 

56 

2,335 
1, 252 


1 

1 ' i 


Dredges 

72 


1 


8 

158 



Tongs and rakes 

90 

'356 


! 






Apparatus— shore fisheries: 
Seines - 

273 

0, 480 

3 

8,500 



58 

4,010 
6, 796 

4 

280 

Gill nets 

4, 417 

18,517 

1,063 

707 

3,790 
50, 555 

6 

42 

4, 962 

117 

687 

Pound nets and weirs 

Minor nets 


90 


1 


40 

104 

Lines 



1 

8 

Pots 




226 

191 



200 

150 




Tongs and rakes 

1,209 

2,691 

20 



1 

Miscellaneous 








Shore and accessory property. 


76, 035 
59, 550 





65,560 


20 


26, 550 


800 

Cash capital . 





15,600 











Total 


352, 170 


153, 856 


98 


67, 718 


2, 499 








Items. 

Currituck. 

I fine. 

Duplin. 

Greene. 

Halilnx. 

No. 

Value 

No. 

Value 

No. 

Value. 

Nf> 

Value 

No. 

Value. 

Vessels fishing 

3 

$2,485 

00 

$15, 625 

' 






Tonnage 

32 

162 






Outfit 

560 

4,270 

19,605 






Y essela transporting 

5 

2, 785 

26 

1 





Tonnage 

30 

227 






Outfit 

585 


4,827 
76, 255 

. . .j.. . . 





Boats 

293 

12, 975 

897 

17 

$121 

70 

$259 

58 

$330 

Apparatus— vessel fisheries. 
Seines 

5 

850 


Dredges 

4 

150 

84 

1,200 




1. 


Tongs and rakes 

4 

30 




1 


Apparatus— shore fishenes: 
Seines 

230 

9,495 

7,746 

4,570 

650 

60 

2, 745 

12 

320 

6 

210 



Gill nets 

8,443 

83 

62, 717 
707 

130,714 

65,895 

5 

80 

93 

128 



Pound nets and weirs 





Fyke nets 

110 








Minor nets 

15 

8 



37 

93 

56 

196 

Lines 



35 



Pots 

1,359 

1,359 

443 

543 







Dredges 

91 

565 







Tongs and rakes 



454 

729 







Wheels and slides 







2 

250 

Miscellaneous 


35 


24 





Shore and accessory property . 


3,895 


20,525 


400 


1,200 


50 






Total 


47,220 


314,415 


871 


1,890 


826 
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TMe showing hy counties the resseh^ boats, and appnralus cinploged in the Jishertts of 
Xorth Otirolum in Continued. 


Items. 

Hertford. 

Hyde. 

Lentur. 

^Martin. | xianover. 

Onslow 

No 

Value. 

No. 

Value. 

No.: Value 

No 

lvalue.; No Value. 

No 

Value. 




17 

$9, 040 




1 ' 

2 

$1,010 




172 



1 ! 1 

11 

Outfit 




1, 425 







.580 




8 

4, 900 



1 0 810.005 

2 

1,325 




108 




i 303 ....... 

21 










1 870 


35 

Boats 

34 

$950 

318 

10, 301 

102 

$880 

73 

$835, 318' 0,553 

i I 

051 13,510 

Appa ra tus— V essel fish e nes : 



‘> 

380 









9 

400 

Dredges 



...... 

34 

022 




! 

Ton gs and ra.kes. 







' : 

4 

10 

Apparatus- shore fisheries 
8eine.s 

4 

2, 800 
225 

32 

700 

34 

20 

410 

o 

1,200 41 1 2,920 

! 42S: 8, 270 

1 

17: 2.442 

Gill nets . 

110 

7, 017 

10, 890 
7, 145 

«0 




006 

9, 740 

Pound nets and weirs 

Fyke nets 

11 

275 

74 



10 

40 

1 1 



4 

20 10 80 

1 

Mthot* nets 

SO 

151 140 

438| 

83 

323 25' 25 



Lines ' . . . . 





25 1 52 


5 

Pots ' 





1 

10 

1C 



Dredges ' 


24 



280 


1 



Tongs and rakes ' 


S2S 

1,213 




■ 230 30t> 

255 

i,6r>i 

Wheels and slides ! 




25 

375' 

Miscellaneous ’ 



6 




i ' ' ! 

Shore and accessory property ] 

Cash ea.ni ta l 1 

6, 980 
1 


18, 750 
10, 000 

.... 

2, 050 


4,350 ....| 1S,3CR1 
1 1 13,000 


8, txio 



1 








Total 


]1,270| 


82, 273 



4, ISS 

— 

7,118’ ! 00,9811.... 

38,524 


I terns. 


Vessels fishing 

Tonnage 

Outtit 

Vessels transporting 

Tonnage 

Outtit 

Boats 

Apparatus— vessel lisheries: 

Dredges 

Tongs and rakes 

Apparatus— shore tishenes. 

Seines... 

Gill nets 

Pound nets and weirs . . 

Fyke nets 

Minor nets 

Pots 

Tongs and rakes 

Miscellaneous 

Bhore and accessory property 
Cash capital 


Pamlico. 1 Pasiiuotank. 
No. I Value. ; No. I Value. 


14 

120 


215 

20 


29 

1,005 

184 


10, 082 


1,285 

3,545 


325 

0,030 

425 

8 

1,255 
3, 550 
15,800 


000 

144 


Total. 


480 

482 


12,850 

1,500 


53,683 


17 

197 


813,435 


18 

464 


18 

5,845 

58 


84 


Pender. [ Perquimans. | Pitt. 

No j Value. ' No. I Value. No. | Value 


3, 375 
32, 875 


2,4tl 
2, 705 

1,255 


1,700 
4, 305 
2,900 
135 


84 


81 

20,655 

48,000 


133, 500 


21o 


6 

'im 


^ 2 , 010 


1, 580 
307 


15 

255 

'i’oio' 


r>, 777 


$7,575 i 


1,000 ! 

2,020 94 


3 

808 

103 

10 

18 

180 


330 ! 9 

1,308 ; 

9,175 ’ 

50 i 

70 ' 85 

90 ! 


i 


3, 970 I 


$345 


725 


212 


2,000 


3,282 
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Table showing by comities the vessels^ boats, and ap2:>araiifs employed in the Jisheries oj 
North CaroUna in 190Q — Continued. 



Sampson, 

Tyrrell. 1 Washington. 

Wayne. 

Total. 





- 





No. 

Value. 

No. Value. No 

Value 

No. 

Value. 

No. 

Value. 

Y essels fishing 



1 




188 

S^130,997 

Tonnage 





. ... 


1,654 


Outfit 



1 





30,770 

Vessels transporting 



5 S;3,430 1 





199 

179,384 

Tonnage 




46 “ 




2, 290 


Outfit 



690 1 


1 


19, 853 

Boats 

79 

^•122 

174 9,615 74 

^2, 065 

90 

1450 

6, 472 

222, 151 

ApparatUvS— vessel fisheries: 








Seines 





i 

32 

11,270 

Gill nets 





1 

62 

2,735 

Dredges 







276 

6, 244 

Tongs and rakes 








100 

410 

Apparatus— shore fisheries; 









Seines 

26 

596 

4 

4,000 




933 

74,188 

Gill nets 

20 

100 

11,455 17,183 St)9 

825 




1107,129 

234, 120 

Pound nets and weirs. . .. 



426 17, 890 185 

13,710 1 

I 

1 2, 982 ^ 

228, 610 

Fyke nets 

10 

50 





181 

925 

Minor nets 

42 

105 i 

i . 


93 

233 

1 1,184 

2,450 

Lines 



. ..T ■ J ^ . 




143 

Pots 



94 82 




1 ^512 

3, 359 

Dredges 


! 

i 


.... 


1 131 

1, 005 

Tongs and rakes 



1 





1 3,251 

7,343 

Wheels and slides 



I 


.... 


i 37 

775 

Miscellaneous 



i 





184 

Shore and accessory property. 


1,250 

1 6,785 

27, 295 

. . . . 

200 


1 579,475 

Cash capital., 



1 


.... 



1 237,050 

Total 


2, 585 

1 ’ I 

48, 195 

.... 

883 


1,973,441 


Tabic showing by counties and sjwcics the yield of fhep'shcrics of North Carolina in 1003. 



Beaufort. 

Berti 

.0. 1 

Bla<lon. 

Brnnsw lek. 

Species, 

Lbs, 1 

Value. 1 

Lbs. 

Value, j 

L])S. 

Value. 1 

him 

^hilue. 

Alewives, fresh 

Alewives, salted 

501, G20 j 

553 

193,500 

1,715,500 

.f?l,01S 
17, 805 

3, 000 

$90 1 

i 

1 


Black bais 

21,050 

47,500 

1, 900 



100 

6 ! 

1 

5, tsis ■ 

1 

Butte I’-fish 

20, 450 

296 




] 



Carp, German 







300 

! ^ 

Cat-fish 

37,200 


10,900 

481 




1 

Croaker, fresh 

297,940 

4,228 





7,100 

. 152 

Drum 




i 

1 .j 

13, 320 

1 399 

Eel 

128,400 

3,130 

7,385 i 
1 

369 





Flounders, 

64,300 

1,478 




3,050 

; 91 

Hickory shad 

83,000 i 

...i 

1 3,962 1 

i i 


! 120 

: 6 

Mullet, fresh ! 

57,340 

i,6^ 1 

1 



37,000 ^ 

1 1,110 

Mullet, salted 


j 

i 

1 i 


‘ S5S, 700 

1 25,761 

Perch, white ; 

; 61,010 

1,804 

22,490 1 

1,035 ! 

1 1,066 : 

i 80 

Pig-fish 




1 

i 

6, 000 

1 240 

Pike ! 

13, 500 
6,400 

645 



i 




Pompano 

Sea bass 

320 



i 

i ' 


1 9, 400 

1 472 

Shad 

223,220 

15,904 

472,590 ; 

23,972 ; 

1 29,320 ! 

; 2,199 ' 

i 20, 920 

1 1, 569 

Shcepshcad 

24,000 

1,060 


1 



, 600 

i 24 

Spanish mackerel 

30,350 

518 







Spots, fresh 

32,500 
434 910 

550 

6 615 



i 


! 6, 5()6 

1 5Q() 

1 210 

1 J 520 

iwv£v4,d.v clg VIx?) 11 vnll 

Striped bass 

‘TV*X« ^JLV 

28,440 

11937 

40,250 

j 4,025 



! h] 400 

'390 

Sturgeon 

200 

40 



1 


Suckers 

23,000 ] 

490 

15, 500 

027 

2,000 i 

40 

1 


Sun-fish 

6,250 

■ 160 

1 ^ 




Terrapin 

1,000 

400 





4,800 

! 1,060 

Turtle 



i 



4, 000 

! 240 

Oyster 

678,230 

29,547 





6, 650 

* 285 

Quahog 






1 329, 920 

I* 

; 24,065 

Befuse fish 



482,700 

774 




Total-... 

2,780,910 

78, 930 

i 3,044,015 

55,308 

36,020 

2,416 

1,354, 155 

1 57,892 
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Table showing by counties a7}d species the yield of the Jhlieries of North Carolina 
in iPa'?— Continued. 


Camden. Carteret. j Cho^ran. Columbus. 


Alewiyea, fresh 15,000 fi'lSO 21,500 S372 ' 781,000 ; ^?(),24S 

Alewiyes, salted 10,000 140 3,109,000' 31,01H) 

JBlackbass ; ^75 1 8S 

Blue-fish, fresh 345,228 7,206 ' 

Blue-fish, salted 5,500 165 j ; 1 

Banito 2,806 28 

Butter-fish 17,808 277 > ’ 

Carp, German ! i 1,190: 47 ; 

Cat-fish ! 7,700 109 i ; 23,200' 928; 

Cero j 43,280 434, ' ^ 

Creyalle ; 3,900 14 i ' 

Croaker, fresh j 240,750 ; 2,191 i ' 

Brum 1 102,494 ) 849 i * ; 

Eel ! 1,200 60 i ! 30,972 1,850 

Flounders. ! 15,152 1 883 ' SO 3 

Hickory shad | 4,050 203 ' ! 160,870 8,044 1 1 

King-fish or whiting i 56, 590 : 1 , 132 I ' ' 

Menhaden ! ; 18, 862, 000 31, 420 , ‘ ' 

Mullet, fresh I 7,200 120 1 946,206 i 19,275; ‘ 

Mullet, salted i 559, 206 | 18, 697 ' i i 

Perch, white ' 11,900 714 1 j 53,925 1 4.314 ' 

Perch, yellow ! 5,200 24S ' ' I 1,600 j 96 

Pig-fish* f ! 22,820 457 • ■ 

Pike 900 I 90 1 1 

Pin-fish ' ' 4,826 l 39 ! 

Pompano ■ ' 8, ttlO , 412 l ! 

Porgy ' I 700 I 16 ■ 

Sea bass ' 31,900 ^ 840 ; (.... 

Shad 158,400; 7,670 80 i 7 725,920 37,096,1,920 §144 

filieepshead l 57, 162 { 2,331 

Spanish mackerel ; 177,089 , 10,511 i 

Spot, fresh 130, 370 1, 802 j i 

Spot, salted 1 9, 500 51 6 1 1 

Squet eague , f resh 551 , 028 16 , 505 | ' I 

Squetoague, sal ted 1 1, 050 298 I t ’ 

Striped bass 4,150 415 5,166 423 71,570 1 7,141 , t 

Sturgeon ' 6,337 359 ' 

Cayiar 5S8 i 403 ' i 

Suckers i ' 9, 150 I 366 ' I 

Tautog 2,650) 53 i ' ! 

Otherlish 500 10 i 1 

Crab, soft 170,891 12,698 ' i 1 

Terrapin I 1, 660 1 , 060 j 

Turtle 900 45 I i 

Frogs 1,400 I 140 ' 

Oyster ' ; 2,757,902 109,966 ! 

Qua hog I j 439, 400 29, 772 ' 

Scallop 13,020 980 ‘ 

Refuse fish I I 692, 700 ; 1,154 


228,500 i 10,144 > 25,661,394 j 271,629 5,737,977 ' 100,127 1,990 



Total 


144 
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Table 


.'^lioiruaj hif eoandcs ((ad apectet^ the i/iekl of the fiKheelcH of Xorlh (htrolina 
ia 1902 — Continued. 




i:], ooi> 
2 , mb 
4,000 
iS3,50a 


Alcwiycp, fresh 

Ale wives, salted 

Black bass 

Blue-lish, fresh 

Blne-llsh, sailed 

Biitter-lish 

Carp, Cerman 

Cat-lish 

Croaker, fresh 

Croaker, salted 

Drum 

Eel 

Flouuders 

Hickory shad 

King'-lish or whiting- — 

Mullet, fresh 

Mullet, salted 

Perch, white 

Perch, yellow' 

Pig-tish I 12,000 

Pike ; 9,000 

Pin-hsh I 10,000 

Pompano 


7.000 

9. 000 
14,500 

3, 5<)0 
2, 400 
111, 000 


52, 200 


Porgy . 


I 10,000 

Shad j 209,520 


7.000 

1.000 


Sheepshead 
Spanish mackerel, 

Spot, fresh 5t), 000 

Spot, salted ! 

Squoteague, Iresh | 21S, S80 

Squeteaguc, salted i 

Strawberry bass ! 2, 000 

Striped bass ‘ 54,170 


Sturgeon. 

Caviar . 
Suckers . . . 
Sundish . . . 
Other fish . 
Crab, soft . 
Terrapin . . 

Turtle 

Oyster . . . 
Quahog . . . 


2, 200 
520 
30, 000 


103,010 


Craven. 

Curaberhuxt. 

(’urri 

tuck. 

Lbs 

Vaine. 

Lb'*. 

Value. 

Lbs. 

Value. 

190, 800 
2, 000 

$3,021 



57, SOO 

$589 

60 



21, 000 

' 111 

o2, 500 

2,000 

i 

528, 600 
3, 939 

50,619 

301 

' ! 

14,250 

1,275 1 






210 

00 

so h 
7,390 


105 

381 

215 

80 

50 

2,020 


Dare. 


4,295 
73,ryjo 
22, 575 


215 
3, 353 
700 


213, 200 
749, 000 
29, OOO 
231,570 
42, 100 
11,000 


1,090 2,650 51*138 I 


180 , 

240 

100 


dS,900 
1,200 
34, 029 
3,150 
19, 700 
26, 000 
400, 073 
71, 582 
1,900 
1,800 


5, 300 
00 
1,391 
211 
091 
1,080 
35,449 
4,095 
76 
102 


150 ' I 

15, 369 I 40, 080 | 3, 171 

350 

12K ! : 

850 : ' 


9, ()()1 


00 
1 , 998 
140 
408 
400 


168, 050 
1,400 
1,250 
25,000 
7,500 
42, (>28 
12, 100 


3, 500 


105 


69. 000 
8, 510 
770 
11,725 


39, 015 


4, 540 


8, 035 
112 
125 
050 
278 
3,J2t 
300 


122.200 
401, 600 
20, 000 
53, 645 
58, 200 
19, 3b0 
167, 107 
21,840 
195, 800 
352, 300 
73, 300 
14, 610 
25, 350 
600 
4,250 
550 

, 2, 000 
014, 420 
40, 947 
69, 900 
257, 150 
178, 300 
11,001,000 
' 148, 500 


8,728 

510 

678 

30G 


1,112 


I 


1,100 

41,300 


Total [1,706,210 j 53,229 46,230 3,414 !l. 803, 551 130,398 8,031,922 422,882 


1, 140 


587, 

98, 

8, 

1 : 

1, 


()90, 

(55, 


917 
9, 891 
2, 320 
17,289 
1,263 
216 


2, 006 
17, 467 
700 
1,073 
1,710 
584 
9, 295 
1,019 
9,068 
15,200 
3, 818 
052 
943 
60 
85 
83 
40 

126, 385 
2, 401 
3, 834 
5, 136 
6, 433 
73, 753 
4, 593 


68, 436 
5, 702 
6,153 
294 
274 
27 
90 
4,140 


22,317 

4,515 


Species, 


Alewives, fresh . 
Alewives, salted 

Black bass 

Carp, (jerman . . . 

Cat-fish 

Flounders 

Hickory shad . . . 

Perch, white 

Perch, yellow... 

Pike 

Shad 

Striped bass... . 

Sturgeon 

Suckers 

q^errapin 

Refuse fish. 


Duplin. 


G recue. 


Halifax. 


Lbs. 


1,625 

"‘ooo' 

’"ooo' 


Value 


m 

**36* 

*'23' 


Lbs, 

5,200 


Value. 


Lbs. I Value. 


^104 


400 i 
4, 520 


16,280 

1,000 


10 

180 


1 , 080 
90 


500 


Total. 


5,050 : 


31,575 


1,574 


18,428 
’ ’2’5t)6' 


15 


1,309 


26,628 


50 


1,538 


2, 500 
100 
1,200 
100 
10 


13,400 

30,222 

1,430 

125 

433 


49, 595 


?il25 

7 

24 

2 

1 


12 

1,205 

2,720 

130 

10 

260 


4,556 


Hertford. 


Lbs. j Value. 


287, 500 
63, 5U0 


424 
3, 050 


2,060 
7, 875 
200 


53, 100 
2, 125 


8,400 
*3,’ 660' 


$2,325 

635 


17 

132 


103 

630 

12 


2, 835 
213 


34 (> 

' ' ‘5 


431,234 j 7,253 
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Tahle nhoiciitg hij <'oitiitieii twd upfnifx Ijif ifn'ld <1/ llie Jkhfrii'n of Xorth Ciiiviiini 
in 190J — Ooiifinuc'd. 


Specie^!. 

Hyde. 

Lenoir. 

Martin. 

Hew Hanover. 

Lbs. 

Value. 

Lbs. 

Value. 

I.bs. 

Value 

Lbs, 

Vaiiu*. 

. 

34 -^00 

$452 

900 

$14 

25, 000 

$2{i5 





170' 000 

1,730 








1,5(!0 

$150 


ti5, 480 
'M fiOO 

1 , 300 





27, 850 

872 


<140 





■ 



**4’ 500 

80 











(i, 000 

300 

3, 7U0 

74 




i,s66 

30 

9, 400 

441 

14, UUO 

1,030 


10, 6u6 

150 

... 







‘>03' (>00 

2, 554 





21,350 

517 


8, 300 

'144 





0, 000 

138 

F.^ls 





2, 000 

ioo 




43, 900 





2,000 

58 



1,200 

30 

22, 800 

912 

010 

32 


6, 000 

180 





8, 050 

212 


99, 200 

3,8b2 





905, 270 

24,700 


154, 740 

5,054 





120, 1’JO 

4,025 

Perch, white 


2, 200 

88 

0,800 

408 

72, 030 

2,271 


0 

0 

0 

4(j0 





82, 500 

3,930 






700 

50 

pin -fish 







11.000 

170 

pfliinr’s f*]i()if*(‘ 







4, 000 

110 

ppn. h(.i ss ... 









11,000 

5S0 

Shad 

181,440 

14,588 

55,i24 

4,134 


5, 525 

107,280 

12,510 

phoppshofifl ... 

2, 520 

126 



j 102,037 


2, 000 

80 

pnj^.ppnvs 







9, 500 

213 

Rpsinish nm(*knr<‘l 

47, 280 

2, 304 






ppots, fresh 

60i 400 

910 





42, 705 

1,103 

pf|ncteHg’nft, frosii 

321 '320 

6,539 





i 101,050 

3, 139 

Sqneten^ifnp, pnltofi 

18^000 

380 I 






Striped bash ' 

io; 060 

GOO 

3,900 

282 

19.800 

i,9k'> 

7,300 

004 

Stury'enTi 







17,338 

592 

Caviar 






512 

332 

Suckers 



200 

•> 


270 

500 

10 

Crab, hard 







3, 000 

100 

Crab, soit I 

7, 150 

515 ' 




20, 000 

1 , 250 

Shrimp * 






; 01,51)0 

2,120 

Terrapin l 





... 

1 

1 , 500 

450 

Turtle 


1 




2, 500 

83 

Oyster 

1, 108, 315 

45, 180 





50, 000 

2,(K)0 

Quahoft 

30, 000 

2; 085 





175,720 

11,340 

KofUtSe fish 



81,500 

20 










Total 

2, 400, 275 



80,840 

05, 38 1 

4,592 

402, 6S7 

iTr^oT 

2,001,095 1 

__ J 

75,370 


Species. 

Onslow. 

Pamheo. 

I’asquotank. 

Ptauler. 

Lbs. 

Value. 

Lbs 

Value. 

Lb.s. 

Value. 

Lbs. i Value. 

Alewives, fresh 

Alewives, salted 

19, 400 

$228 

93, 350 

$1,100 

127, 000 
65, 000 
12,750 

$1, 530 
840 
628 

I 

4,500 j $54 

Black bass 





300 

800 

24 

26 

Blue-fish, fresh 

33, 050 
400 

769 

4 

98, 800 

2,026 

Bonito . 



Butter-fish 

16, 400 

248 





Cat-fish 



28, 500 

875 

500 

15 

Cero 

2, 100 
11,200 
12,150 

21 

172 

161 



Croaker, fresh 

217, 670 

2, isi 



1,350 
8, 400 

2H 

210 

Drum 



Eels 

5i, 360 
60,285 

2,240 

1,018 

4, ioo 
415 
260 

199 

21 

14 

Flounders 

3,150 

83 

1,600 

800 

38 

12 

Hickory shad 

King-fish, or whiting 

4,050 
525, 920 
1,138, 500 

81 

10,363 

33,353 

18,400 
282, 700 
99, 720 
12, 800 

444 

4,596 

2,903 

878 

Mullet, fresh 

35,300 

255 

55, iio 
137,800 
4,000 

1, (556 
4,069 

210 

Mullet, salted 

Perch, white 

25, 300 
j 9,000 

],180 

340 

Perch, yellow 



Pig-fish 

10, 500 

2i4 

4, 100 
2,500 
2,200 
3,800 
4, 100 

72 

50 

22 

190 

63 

3,500 

105 

Pike 

475 

48 

Pin-fish 

200 

! 200 

2 

10 



Pompano 





Porgy 





Sea bass 

1, 350 
2, 800 

1 2, 300 

1 9, 850 

I 6, 900 

37 

175 

87 

549 

142 





Shad 

46,769 
34, 600 
86,765 
41,810 

3,450 
660 
1, 919 
1,237 : 

88,400 

‘'4*470' 

26,280 i 

2,400 1 

i , 073 
72 

Sheepshead 

Spanish mackerel 



Spot, fresh 



4.500 ! 

3.500 ' 

1 36 
157 

Spot, salted j 
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Table showing hg coimfiei^ and S2)ecies the yield of the fisheries tf S'orth Carolina 
in Continued. 


Species. 

Onslow. 

ihimlico. 1 Pasquotank. 

Pender. 

Lbs. 

Value. 

Lb‘^. 

Value, i Lbs. 

Value. ! Lbs. 

Value. 

SquGteagiie, fresh 

Sqiieteaguo, salted 

348,590 

12,500 

21,350 

,ii!15, 902 
620 
1,250 

479, 800 

tfl2, 582 



10,700 

file 



Striped bass 

11, 250 

517 

2.350 

4. 350 
1,200 

$235 

134 

40 

1,300 
2, 000 

73 

60 

Suckers 

Otlier fish 





Shnxup 





22, 600 
7,000 

580 

2,160 

Terrapin 

3, 500 

1,100 

480 

265 

2, 935 
3, 300 
4,690 
263,074 

147 

165 

459 

7,964 









Ovster ' 

836, 570 
84,480 

17,788 

11,475 

505, 610 

22, 791 

112,000 
49, 800 

4,800 

3,410 


Total 





3,091,610 

94,586 

i, 105, 269 

60, 935 

658,299 

19, 544 

460,700 

20,584 


Species. 

Perquimans. 

Pitt. j Sampson. 

Tyrrell, 

Lbs. 

Value. 

Lb.s. j Value. 

Lbs. 

Value. 

Lbs, 

Value. 

Ale wives, fresh 

235, 500 
142, 000 

$3, 535 
2, 272 

16,310 j $312 

9, 240 

fl38 

34,000 

785,000 

$272 

7,950 

Alewives, siiltcd 

Black bass 


i,400 

112 

Carp, German 

1,200 

12.900 
93,2L1 

460 

27.900 
SOO 

32,417 
1, 900 
1,300 
276,400 
15,672 
17,100 

37 
272 
3, 730 
23 
1, 395 


380 

9,(500 

15,150 

15 

384 

794 

Cat-fish 

950 t 16 

6,700 

201 

Eel 

Flounders 

1 



Hickorv shod 

1 



51,300 

2,715 

Mullet, frcph 

32 
1,941 
70 
130 
13, 870 
1,567 
530 

1 



Perch, white. - 

1,200 i 36 

14,100 

678 

38 , 350 

2,572 

l^ereh, yfOlnw 

Pike . * 






Shad 

41,700 ; 2,970 
350 ; 27 

50,176 

2, 943 

832, 000 
88, 120 
1,200 
7t), 500 

41,600 

8,512 

48 

154 

Striped l»iHs 

Suckers 

7, 700 

•>50 

Kef use fi.sli 


Total 






858, 793 

29,413 

63,510 ' 3,361 

1 

89,316 

1,322 

1,931,000 

65,016 


Spoc'ios. 


Washington. ' Waviio. * Totuh 

I 

Lbs I Value, ■ Lbs. j , L)>s. j Value. 


Alewives, fresh 

208,000 

1,109,000 

1,000 

$1, 6(51 
10, 5 10 


' 3,171,975 

Alewivesj salted...... 


! 8,001,000 

Black ba^s 

'mi 



Blne-fisli, fresh 


904'94-> 

Blue-fish j salted 

1 , 72,200 

Bonito 

.t 3,200 


1 ' ...J 83.218 

Carp, German 

Cat-fish 

Cero 

Crevalle 

Croaker, fresh 

Croaker, salted 

Brum 

Bel 

Flounders 

24, 460 
9, 000 

600 

450 

1,218 

376 

30 

18 



' 46, 509 

404, 600 

1 45, 380 

' 13,900 

1 1 , 908, t;35 

: 20, 000 

211,309 

i 507,111 

f 261,762 

Hickorv shad 

Kingfish, or wlutiug 

121,600 

5.331 


120, 480 

Meimaden 

Mullet, fre-sh 




18,862; 000 

3, 258. 906 

Mullet, sailed 




3; 416, 586 

Perch, vhile 

33, 700 



911,050 

Perch, yellow 

2; 000 

'120 

• 

{ 105,992 

Pig-fish 


191,670 

Pike 




! 1 SO, 850 

Pin-fish 




' 32, 476 

Pompano ' 



19,590 

POTffV _ ... J 



16,800 

Sailor’s choice - 




( 4,600 

Sea bass 




t 57, 250 

Shad 

ftheenshead 

607,350 

26,940 J 

16,720 

$1,254 6,506,724 

‘ 154,929 

Snappers 

1 


9 . 500 

SsPaiiish. mackerel 1 



iirl'52, r>48 
88, {>64 
ns, 013 
32,200 
2. U68 
32 
1,357 
2.116 
11,971 
455 
164 
37, 620 
700 
8,079 
19,962 
5,256 
33. 552 
3,395 
31,420 
76, 901 
110,742 
62, (Mi6 
5,639 
6, 677 
1,487 


269 

lit) 

1,929 

384,808 

7,303 

218 

10,948 
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Table xhou'iiig hy counties and species the yield of the fteheeies of North OirolinK 
■in lOOd — C<jntiauetl. 


Species. 

Wa.8hingtoii. 

Wayne. 

Total. 

LUs. 

Value. 

Lbs. 

Value. 

Lbs. 

Vahu*. 





{>63, 895 

§12, 732 





208, 800 

7,381 




! 

3,570;30G 

202,150 

1 19, 99t) 

Squeteague, saltecl 



i 

6, 251 





2,000 

60 


110,720 

Sll,072 

! 

1,175, 400 
134,125 

113,631 


1 

7, 473 




, 

10,580 

7,871 


S.200 

328 


169, 350 
14, 800 

4, 899 

Suii-fish 

1 

43 1 

Tail tog 



( 

2, 650 

53 

Other fish 



1 

42,515 

1,189 

Crab, hard. 




3,000 
200,441 
84,160 
30, 780 

lOO 

Crab, soft 




14,553 

Shrimp 




1 

2, 700 

Terrapin 



. — .....j 

11,042 

Turtle 




1 

11,800 

58H 

Frogs i 



1 

5, 990 

599 

Oyster 



1 

7. 159, 091 
1,175,176 

2<18, 363 
86, 662 

Quahog 



! 1 

Scallop 




13, 020 
1,548,900 

980 

Refuse lish 

262, -lOO 

33S 


2, 451 



1 


Total 

2,30S,r>S0 

GO, ,")1-1 

16, 720 


67, eS*!, 734 j 

1 , 739, 661 




THE YIELD BY DIFFERENT FORMS OF APFARATUS. 

The product of the various forms of fishery apparatus usotl in North 
Carolina waters in 1902 is given in detail in the. following’ series of 
tables. As regards value of the product, the gill net is the uib.st 
important form of apparatus, the catch in 1902 being valued at 
1-181,284, of which $218,860 represented shad, $81,206 mullet, $65,253 
squeteague, $21,514 blue-fish, and the remaining $91,151 represented 
numerous other species. The use of gill nets has increased in this 
state in the last fifteen years. The value of tho.se used in 1890 was 
$1.51,582, in 1897 it was ,$179,190, and in 1902 it amounted to $2,30,855. 
The value of the catch has increa.sed correspondiiiglv, amounting to 
$252,219 in 1890, $382,031 in 1897, and $181,281 in 1902. 

The seine ranks second among the forms of apparatus as regards 
the value of the catch, this amounting to $151,591 in 1902, but it 
ranks first with respect to the quantity, yielding 32,, 389, 889 pounds, or 
18 per cent of the total product in the state. This is a large increa.sc 
over 1897, when the seine catch amounted to 26, 230, ,317 pounds, for 
which the fishei’men received $310,055, The principal species caught 
by seines in 1902 ivere mullet, $105,197; .shad, $59,605; black bass, 
165,995; white perch, $12,516; alewives, $35,573; and menhaden, 
$31,120. 

The use of pound nets in North Carolina has greatly increased in 
the last twenty-five years. In 1880, 117 were reported; in 1890 the 
number was 950; in 1897 it was 1,852, and in 1902 it had risen to 2,982. 
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The principal items in this fishery in the year under consideration 
were shad, |03,185; alowives, $77, ^45; striped bass, $07,380, and sqiic- 
tcague, $54,954. The total catch was 14,440,672 pounds, valued at 
$371,874, and in 1897 it v’-as 14,080,060 pounds, for which $238,798 
was received. These nets are set principally in Dare, Chowan, Beau- 
fort, Washington, Perquimans, Pamlico, Bertie, and Tyrrell counties. 

Dredges, rakes, tongs, etc., yielded $356,005 worth of products in 
North Carolina in 1902, the returns from 1,022,813 bushels of oysters, 
146,897 bushels of quahogs or hard clams, and 2,170 bushels of scallops. 
The principal counties in which these were taken are Carteret, Hyde, 
Beaufort, Onslow, Dare, Brunswick, and Pamlico. 

The remaining forms of apparatus used in North Carolina, with the 
respective values of their product in 1902, were: Lines, $23,883; bow 
nets, dip nets, etc., $20,951; eelpots, $17,640; wheels and slides, $3,372, 
fyke nets, $2,783, and miscellaneous forms, $7,275. 


Table alwu'uig, Jnj counties euul spcries, the yield of the seine fisheries of Xortli Ccu'oHna 

In. lOO'J, 



Beauiort. 

lliTtie. 

B hid on 

Brunswick. 

Lb-j 

Value 

LI.'- 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Shore iishcrios: 

Alewives, fresh 

101, 1200 

lfl.721 

139, 000 
1,158, 000 

$1,122 
11, 720 

3, 000 

$90 



Alowivesj suited 

! 

Black buss 

21,450 

i,t>92 

100 

0 

1 

Blue-fish 

5; 000 

6, UOO 

100 



2,215 

$110 

Cat-tish 

no 

4, 500 

205 



Croaker 

m, 100 

1,280 



3, 500 

7 8*^0 

70 

‘>•34 

Drum 





Eel 

•1,000 


2, OUO 

100 





Flounders 

1,500 

J5 



2, 550 

70 

Hickory shad 

51,000 

2, 424 



Mullet, fresh 

800 

21 



22, 000 
790, 300 

000 
23, 889 

Mullet, salted 









Perch, white 

29,150 

784 

15, 800 

1,140 


80 

Pike 

13, 500 
. . i 

045 



Sea bass 1 



1 


200 

l‘> 

Shad 

93.000 

10.000 
16, 000 

104, 000 

6,984 

500 

268,990 

13, 792 

840 i 

03 


Shcepshead 

066 

5.000 
15, 500 

2.000 

24 

150 

020 

100 

Spots, fresh 

240 ’ 





Squeteague, fresh 

1,520 





Striped bass 

6,500 

455 

25, 400 
7,900 

2,540 



Suckers 

17, 000 
6, 250 

340 

323 

2,000 j 

40 

Sun-iish 

160 



Stursreon 

200 

40 j 

... 1. 



Terrauiu ! 



1 206 

260 

Turtle 





1 

4 ’ QOO 

940 

Kefase fish 



342,000 ; 

539 

i 






j 



Total 

027, 950 

10, 063 

2,015,890 ! 

33,961 


279 

1 802,885 

20,415 
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Table nhowinj/, hij counties and sjinii-, the yield of the siine Jisheeics of yorlh t'lievlbut 

III IVOd — Continuefl. 


Speeios. 

Camden. 

Carteret. 

Chowan. 

Ciavt'U. 

Lbs. 

Value 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Vessel fisheries* 



6,200 

mo 

14 





1 




850 



1 




17,260 
13,000 
2,500 
17,676,000 
432, 544 
58, 782 
1,800 
3,376 
6, 800 
12, 100 

166 



I 




104 



1 




50 



1 




29, 460 
8,760 








: 





1 ! 885 







50 



' 




127 



1 




401 




. 

1 




123 



1 




llO; 156 

4,376 


. ■ 









Total . ... 



18,350,368 

45, 656 




1 







Shore fisheries* 





125, 000 
50*2,500 

.*1,000 

190,800 
2, OUO 

!if3, 02 { 






5,025 

60 







11 , 500 

680 

Blue- fish 



52, 150 

1 , 120 




14; 250 

1,275 

Butter-hsli 




12; 800 

18G 



13,000 

*210 

Cat-lish 

1,700 

^85 





4; 000 
2, 001) 
224,000 
7,000 

80 

Carp, Germaii 

■ 



:::::::: 

tU) 

Croaker 



67, 200 

516 


2, 970 

Brum 



12; 300 

126 

1 

105 

Eel 




2,250 

113 

Flounders 



3,000 

60 

11,500 

215 

Hickory shad 



52, 000 

2, 600 

3, 500 

80 

King-fish, or whiting 



4,550 
1,186,000 
857, GOO 

01 

2; 400 


IMenhaden 



1 , 960 



Mullet, fresh 



7, 432 



31 , OUO 

120 

Mullet, salted 



233, 320 

6, 620 



Perch, white 

4, 400 

264 



7, 500 
200 

600 

34, 700 

1,016 

Perch, yellow 

1,200 

48 



12 

Pig-fish 

3, GOO 

72 ' 

12,000 
9, 000 

ISO 

Pike 






240 

Pin-fish 







10, OUO 

UK) 

Pompano 


1 

3,700 

165 



Porgy 


1 

1 



10,000 

150 

Sea bass 


1 

15,870 

421 




Shad 



114,000 

500 

85, 100 

6, (KtO 

Sheepshead 


1 

14, G50 
31, 000 
22,500 
4,000 
116,230 
(). 850 

394 

TjoOU 

1 , 600 

350 

Spanish mackerel 


1 

1,870 



128 

Spot, fresh 


::::::: 

215 



56,000 

850 

Spot, salted 



84 



Squeteague, fresh 


1 

4, 615 



226, 180 

8, 956 

Squeteague, salted 



172 




Strawberry bass 





2,000 

60 

Striped bass 



4, 500 

385 

6 , 900 

(-.90 

27, 970 
30, 000 

1,56-1 

460 

Suckers 



Stuigeon 





150 

20 

Tautog 



2, 650 

53 



Other fish 

500 

10 





Soft crab 

138,017 

1,660 

10, 264 






Terrapin 



1,060 





Kefuse fish 



147, 750 



246 










Total 

7,800 

407 

2,204,147 

37, 911 

958, 250 

16, 806 

1,061,800 

29,379 


Total vessel and shore. . 

7, 800 

407 

20,644,515 

83,567 j 

958, 250 

1 G, 806 j 

TToHywir 

li9'379 
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TaUe sliou/utg, hg covniks and q7ecle,% fhe yU'hl of the mne jMiero'^'^ of Xorlh Cttrolhtn 

in 190.? — Continued. 


Bpeeies. 


Vos'^el fiHlieries: 
B(iUGteasue . 
Striped Jwi&s. 


Total. 


Shore ftsheries: 

Alcwives, fresh 

Black bass 

Blue-fish 

Cat-fish 

Carp, German 

Croaker 

Eel 

Flounders 

Hickory shad 

King-fish or whiting . 

Mullet, fresh 

Mullet, salted 

Perch, white 

Perch, yellow 

Pike 

Shad 

Spanish mackerel . . . 

Spot, fresh 

Sqncteague, fresh 

Striped bass 

Suckers 

Other fish 


Ctimherlaiid. i 
Lbs. 1 Value. 


CJurrituek. 


Lbs. i Value 


Dare. j Duphn. 
Lbs. , Value. I Lbs. I Value. 


1 


2, 650 


9, 720 


S, 500 




894 


105 


8,800 ! 
527,500 1 
1,000 1 
49,300 I 
3,255 I 
4,000 ! 
200 ; 


50, 539 
100 
2,265 
163 
200 
10 




, r..- 

S2l 

36 

29,666 i 

2,320 

GOO 

5,800 i 

574 

1 


7,500 1 
! 

225 

' 900 

23 


28,000 

1,800 

14,700 

18,000 

384,023 

68,742 

1,800 


750 

15,000 

8,300 

36,460 

8,635 

33,565 


1,120 

108 

441 

720 

33,589 

3,925 

162 


75 
450 
661 
1, 59S 
270 
948 


4, 767 
28, 125 


mz 

2,554 !. 


32,892 j 3,026 j. 


20,500 


4,700 


2,190 

10,800 


4,900 

"eoo’ 


300 
18,000 
29, 700 
33,100 


1,800 


1,025 ; 

‘“iss* 


110 

118 


400 


254 j 4,520 
"60 


14, 680 

80 i 

360 i 

2,970 I 

3,310 I 1,600 
5,650 


186 


980 


96 

113 


Total 

Total vessel and shore.. 

15,870 1 1,137 1 

1,213,330 

100,508 1 168,890 | 11,571 29,975 

1,471 

15, 870 j 1, 137 

1,213,330 

100,508 1 201,782 | 11,597 i 29,075 

1, 474 

Species. 

(.Ireone. 

Hertford. 

Hyde. 

Lenoir. 

Lbs. 

5, 200 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

I.bs. 

900 

Value 

Shore fisheries: 

Alewives, fresh 

Alewives, salted 

$101 

275,000 

63,500 

$2,200 

635 



Sll 

Blue-fish - 



9, 650 

$193 



Cat-fish 

Carp, German 

500 

Jo 

1,900 

424 

76 

17 

1,800 

36 

Croaker 



32,800 

6,500 

20,000 

524 

120 

280 



Brum..- ... 


1 




Flounders 







Hickory shad 



1,600 

80 

1,200 

36 

Mullet, fresh 



18,000 

360 

Perch, white 



5,850 

200 

468 

12 

2, 200 

88 

Perch, yellow 





Pig- fish 



5, 000 

200 



Shad 

9, 168 

667 

31,200 

1,740 

21,720 

1, 629 

Spot, fresh 

6,000 

29,750 

66 ' 
595 

Squeteague, fresh 





i 


Striped bass 



2, 050 
6,000 

205 

250 

I 1, 700 

102 

Suckers 

2, 500 

50 



Soft crab 

5, 720 

429 



Refuse fish 



3,000 

5 



Total-... 







17,868 : 

836 

390,724 

6,688 

J 133,420 

2,691 

29, 520 

1,905 
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Table slion'ing^ hg eountie.^ and spceles, ilie uidd of the seine fid nr h\< oj ^oetli Carolina 

in 190.? — Ooutiiiiied. 


Species. 

Martin. 

ISiew Hanover. 


C»nsk>w. 

I5im]ico. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value 


! Value. 

Vessel fisheries* 


{ 




•2,000 
2, 600 

S45 


: 

1. 






24 








i; 750 
850 

15 





1 



17 





1 



48, 000 

900 ' ! 






6, 45U 
500 

194 i ! 






11 






, 



600 

20 





' 



2, 000 

120 

i 








2,000 

20 



Squeteaffue 







1*2,000 

466 



Total 






78,750 

1,895 










— 



Shore fisheries: 

12,500 

105,000 

if 







17, 200 

1215 



- 

...... ... J 


16, 000 

15480 


800 

m 



30, 500 

610 



.... 


9,600 

128 

fJat-fish 

2, 900 
6,000 

116 








300 

- - 

1 1 


14, 350 
5, 400 
2, 410 


287 


2. 250 

56 

78, 420 

7t>l 





120 


4,000 

80 



Flounders 




48 


600 

12 

7, 635 

153 


IS, 000 

720 







3, 850 
504, 380 


116 




3, 200 

6 4 

Mullet, fresh 



13. 587 


38, 950 
947,300 

779 

43, 81K) 

81 <> 

Mullet^ salted., 



115, 120 
27,100 


3, 850 
813 




27,606 

IS, 7‘20 

510 


5,300 

318 



1*2, 800 

378 

Pig-ifish 



3, 000 

61 

4, 100 

7*2 

Pike 







2, 500 

50 

Pin-fish 



8, 000 


lio 




2, 200 

2*2 

Porgy 








4, 100 

63 

Shad 

55, 037 

3.i45 


■ ... J ... 


5, 640 

410 

Sheepshead 



2,000 


M, 




5, *200 

240 

Danish mackerel 







b; 150 

324 

Spots, fresh 



38,715 
20, 650 
2,200 


082 




21, S5() 

318 

Squeteague, fresh 




1,211 


i 5, 5:^6 

575 

715 520 

1,816 

415 

Striped bass 

14, 000 
1,000 

oo 

o-r 

r-T 


154 


3,150 

190 

9, 400 

Snekfirs 



Shrimp . 

41,560 

2,500 


1,420 

83 





1 

Turtle 







i 

Betuse lish 

31,500 

26 





i 

Total 

_251.2^ 

7, 215 

813,235 

23,341 


r, 015, 580 

*29, 386" 

353.>i35 

7, 125 

Total vessel and .shore. . 

~251."237~ 

7, 215 

813, 235 

23,34l” 


1,094,330 

31, ‘281 


7,4*25 

Species. 

Pasquotank. 

• Pender. 


Periiuinians. 

Pitt. 

Lb.s. 

1 Value. 

Lbs 


Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Shore fisheries: 

Alewives, fresh 

54, 000 
37, 500 

1=656 

455 

' 4 .500 

«.54 

14, 500 
4, 500 

§218 

72 

16, 340 

§312 

Ale wives, salted 

1 ’ 




Black bass 

12, 650 

618 

300 

24 




Blue-fish 

i 260 

8 






Cat-fish 

S, OOU 

240 

i 500 

15 

hOO 

H) 

9n0 

16 

Carp, German 

1 




550 

17 

Croa ker 



li 

24 





Drum 



210 






Eel 



1 




300 

1*2 



Flounders 



1,600 

300 

:48 



Hickory shad 



11 


400 

‘20 



Mullet, fresh 



32,560 

1S4,3(X) 

! 4,600 

970 

800 




Mullet' sailed ^ 


4,564 

210 




Perch, white 

Perch, yellow 

17, 600 
3, 400 

746 

116 

3, SOO 

228 

1 , 200 

59 > 

Pig-fish 

3,500 
15, 240 
2, 400 

105 


Shad 



940 

3, 000 

‘200 

19,860 

1. 118 

Sheepshead 



72 

Snot.* fresh : 


4, 200 

126 

1 

Spot, salted 



sinoo 

9, 500 

157 


Squeteague, fresh 



380 

; j 

Striped bass 



liaoo 



3*2 

3,50 

27 

Suckers 

4, 000 
1, 200 

i 26 

2! mio 

60 

4,000 

120 


Other fish 

40 

j 






Shrimp 

1 2‘>.600 

.580 

! 1 


Terrapin 

2,375 

119 

j 




J 


Total 

140.725 ! 110 

2 . 5*7 

8, 621 


S--,>I72 

\li\7 

" 38,700 

l,s09 





_ 
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Table ,^)iou'hig, hu couni and sj^eririi, ilt t/uld ([f the f^eine Jisherles of Xorfh Carolina 

tn V'Od — Cull tinned. 


Species. 

Sampson. 

Lbs. 1 Value. 

Yesscl, fisheries: 

Blue-fsh .......o..... ... 


i I 


Wjc-'hirigtoii. 

Lb^. j Yulue 


Butlcr-iish 

Proa leer 

Drum 

iCing-ii^h 

Honiuideii 

fresh 

Mullet, pal ted 

Sea bass 

Sheepshend 

Spanish iiiaekerel . 

Spot 

Squeteague 

Striped, bass 


Total. 


ore fisheries: j 

Alewives, fresh ' 9, 240 

$138 

50, 000 
500, 000 

$too 

5, 000 


1,000 

80 




Tin (ter- Osh ' 




2,200 

66 



Pjirn. . 

24, 000 

1,200 




Brum ' 

i 


Eel i j 

j 


It'loiiiidors. ' 

1 


Hiek(»ry shad | ^ 


71,000 

2, 960 

Kiug-fish or wliiting ' 












1 


Pereh, white 

6,750 

391 [ 12,500 

750 




, 


Pike ’ i 









Poro’v * i 1 



Sea bass 




Shad 

ftheerishejvd 

27,93(5 1,003 

220,150 

12,580 

Spanish maekorel ' i 



Spots, fresh i 



Spots,' sal ted ' ....i 



Sqneteague, fresh ' j 



Squeteague, salted ! 




straw l)errv bass. ' i 



Striped bass 


90, 000 
2, 000 

9, 000 
80 

Suckers | 4, 500 

SuH'fish ' 

140 



Stnrsrpon _ ‘ _ .. 




Tfl.ntoa. ! J . 



Otherflsh i 





Soft crab * 




Shrimp '' 




Terrapin ...1 




Turtle 




Refuse fish 


120,000 

100 




Total ; 

Total vessel and shore , i 


51,()2<5 j 2, <121 I 


:J2,070 ' 


51,G*2C I 


2,421 


i 


1,092,050 


02,070 , 


Total. 


I.bv. 

Value. 

i 

8.200 1 

$185 

850 

14 

19,8(50 

190 

1 1.750 I 

119 

3,350 1 

(57 

17,(570,000 I 

29, 400 

480,544 * 

9. 720 

65,232 ' 

2, 079 

2.300 

(>t 

3, 970 

147 

8. 800 

521 

14,100 

143 

135,923 

n, 314 

28, 125 

2, 554 

18, 402, 010 

j 50, 577 


1,088, 305 

2. 373. 000 
004, 100 
307,625 

35. 400 
93, 450 
3(5, 229 

579, 620 
51,420 
8, 750 
5S, 495 

231,000 
17, 990 

1.180.000 
1,075, 390 
2, 203, 0(50 

688, 943 
73, 742 
31,200 

27. 400 

20, 200 

3, 700 
It, 100 
10, 070 
im, 181 
41,850 
39,800 
203, 2(55 

7. 500 
055, 460 

0, 850 
2, 000 
208, 902 
100, 685 
6, 250 
350 
2, (550 
37, 065 
143, 737 
04, 100 
5, 235 

6. 500 
(544,250 


11, 550 
24, 017 
55, 995 
4,594 
524 
3, 589 
1,757 
7,713 
995 
295 
1,115 
10, 008 
545 
1,9(50 
25, 039 
(57 , 759 
42,510 
4,113 
593 
1,157 
2142 
105 
213 
433 
59, 005 
1,600 
2, 127 
3,811 
241 
23,952 
172 
60 

25, 30(5 
2, 511 
100 
60 
53 
1,025 
10,693 
2,000 
1,439 
323 
91(5 


13,877,879 ; 101,017 

32~3;i9,'8T4i’'; ^15V)91 
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Table sshovehvj, by coiuities and Kpecics, the yield of the gill- nd jisherit'S of North Curolina in 

1902. 



1 Beaufort. 

1 Bertie. 

[ Bladen . 

! Brunswick. 

Species. 

Lbs. 

Value. 

Lbs. 

|Value. 

1 Lbs. 

Value. 

j Lbs. 

VuliK‘. 

Shore fisheries: 









Alewives 

4, 000 

$44 





1 


Black bass 

i 2, 600 

208 


1 





Carp, German 






360 , 

$8 

Cat-fish 

13,200 

196 







Croaker, fresh 

10, 860 

826 





2, 600 

52 

Brum 

Flounders 

1, 600 

48 





5,500 

600 

165 

15 

Hickory shad 



I i 




120 


Mullet, fresh 

40, 000 

800 





15,000 

450 

Mullet, salted 


^ 1 




62, 400 

1.872 

Perch, white 

12, 000 

400 

1 







Shad 

26, 120 

1,814 

4,000 1 

$200 

23,680 

$1,776 

20, 920 

1,569 

Spots, fresh 






1, 500 

60 

Squeteague, fresh 

Striped ba.ss 

3, 100 

iAe i 





3, 500 

4, 400 

175 

290 

Suckers 

6, 000 

150 

1 






Total 

119, 480 

4, 672 

4, 000 

200 

23,680 

1,776 j 

116, 800 



Camden. ] Carteret. I Chotran. j Columbus. 


Species. 

Lbs. 

1 Value. 

A 

j Lbs. 

{ Value. Lbs. ; Value. Lbs. j Value. 

Vessel fisheries: 


\ 

i i 1 

Blue-fish, fresh 


! 117,928 

$2,426 ' 

Benito 


1 

' 2, 806 

28 I . 

Butter-fish 



' 1,468 


Cero 



1 

i 18, 630 

387 t 1 

Crevalle 



t 500 

2 1 

Croaker 



i 29, 970 

299 

Drum 



i 39,591 

321 i.. 

Flounders 



I 3,282 

65 i 

King-fish or \vhitirg 



! 24,220 

48.5 .. L - ^ 

Mullet, fresh 



! 45 , 562 

911 i 

Mullet, salted 



I 51,704 

1,836 i 

Pig-fish 



! 2, 700 

54 i 

Pih-fisli 


1 . 

' 1 076 

9 ... ! ... i 

Pompano 


1 j 2 ' 090 

105 1 t 

Porgy 


1 80 

1 ** ' 

Sea bass 



4,5.80 

125 1 t 

Sheepshcad 



14,816 

690 

Spanish mackerel 



73, 824 

4,813 ' 

Spots, fresh 



13,400 

219 

Squeteague, fresh 



121, 642 

3,631 ! 

Striped bass 



96 

4 i 

Total 



572, 968 

1 15,767 . . - - ' 

Shore fisheries: 




1 1 j 1 ’ 

Alewives 



24, 500 

S72 ' 

Blue-fish, fresh 



368, 950 

1 3,520 i i i 

Blue-fish, salted 



5, 500 

1 165 ! . .. 

Butter-fish 



2, 750 

55 . . ! 

Carp, German 




335 sis ‘ 

Cero 



24,650 

247 t. . . 

Crevalle 



3,400 

12 i ! 

Croaker, fresh 



126, 320 

1,210 ‘ > 

Drum 

i 


37, 600 

298 !.. . 

Flounders 




6, 270 

134 1 1 

Hickory shad 

4,050 1 

$203 


11,390 llh 

King-fish or whiting 



25, 320 

506 . 

Mullet, fresh 

7,200 ! 

126 

310,560 

2,172 

ft 

Pig-fish 

( 


10, 520 

3.^1 

Pin-fish 

i 


S! 750 

30 . t 

Pompano 

1 


2, 850 

142 ! - 

Porgy 



'620 

14 1 . 

Sea bass 



9, 650 

244 ! 

Shad 

134, 400 

6,720 

80 

7 172,320 i 8,616 1,920 $111 

Sheepshcad 



24, 320 

1 vyn ! ’ 

Spanish mackerel 



65,' 465 

3,927 • 

Spot, fresh 



82, 370 

1,185 

Spot, salted 



15, 500 

432 

Squeteague, fresh 



194, 000 

3, 880 

Squeteague, salted 



4,200 

126 

Striped bass 

3,150 

315 

570 

34 7,420 M2 ... . i 

Sturgeon 




6 lk7 ftao i 

Caviar 




688 403 i. . 

Total ' 

148, 800 

7,358 

1, 168, 115 

28,510 _ 198,240~1 307683’ ]Tt 

Grand total 

148,800 

7,3.58 J 

1 711.0,nJ j 

!4,>6 ^ ■V9\2:0 , 10,6.\‘rj' 1,920 j lU 


F. C. 1903— 2'1 
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Tohle slmnng, hy counties amt species, the yield of the gill-nef fishery's of Xnrth Carolina in 

190 J — Continued. 


Species. 


Craven. 


Cumberland. 


Currituck. 


Dare. 


Lbs. ! Value. Lb.s. Value. ■ Lbs. } Value. 


Lbs. , Value. 


1 


i,000 1 


•Itl.OOU ! 


Shore fislierics: 

Black bass 

Blue-fish, fresh ... 

Blue-fish, salted . . 

Croaker, fresh 

Croaker, salted ... 

Bruin I 

Hickory shad | 

King'-fish. or whiting i 

Mullet, fresh i 80,000 

Mullet, salted ' 

Perch, white I 9,000 

Pig-fish ' 

Shad ! 124,120 

Sheepshead j 

Spanish mackerel ; 

Spot, fresh j... 

Spot, salted 

Squeteague, iresh 11, 300 

Squeteague, salted i 

Striped bass 1 0, 200 

Sturgeon | 2,260 

Caviar i 520 

Sun-fivSh - 

Terrapin 


S^2i0 I 


2,939 : $261 


000 I 


is, 'il> 


560 


1,000 [. 


oGO 


1,8,50 

5.000 

8. 000 


103 

2,50 

860 


9,G09 1 24,760 , $1,857 


1 


405 


434 i 
140 ■ 
40.8 i 


1,900 
146, 050 
1,400 
500 

10,000 
7, .500 
31,228 
12, 100 
2, 600 
8,510 
770 


76 
7, 535 
112 
50 
200 
278 
2, 336 
360 
260 
610 
578 


178, 900 
42, 100 
1S4, 350 
20, 000 
4S, 645 
78, 617 
12, 150 
185, 000 
346, 300 


$14, 133 
1,203 
8,079 
700 
973 
4,475 
596 
8, 9,50 
15, 020 


17, 650 
1, 597, 900 
26, 467 
6, 800 
211, 600 
178, 300 
440, 633 
141, 800 
32, 550 
98,050 
8, 190 
3,300 
6,880 


635 
100, 155 
1, 597 
664 
4,225 
6, 483 
32, 374 
4, 334 
3, 242 
5, 702 
6, 153 
116 
3, 812 


Total 

276, 600 

13, 196 21,760 t 1,857'! 

! 1 1 

258,422 1 13,829 ! 

1 1 

3, 869, 182 

223^ 651 

Specie‘=!. 

l)uphu. 1 Creene 

Iletlfuid. 

Hyde 

Lb^. 

Value Lbs. Value. 

LIk. 1 Value. 

Lbs. 



Value 

Shore Osh cries: 

Blue-fish, fresh 

; ' 1 

1 

37, 650 

$750 




^ 2L61I0 

610 


1 


5,000 

50 




1 , 800 

21 

Kuig-llsh nr \\ luting 1 



‘ 4, UOO 

120 

Mullet, fri'sh '. 1 



81 , 200 

1 , 502 

Mullet, s.'ilted 1 



154,710 

5, 051 

Ifig-fish 1 

1 

1 

1 15,500 

'310 

Shad I 

1,601) 

.•?10U 1 4,940 . $878 

2i,2o6 $i,0{)6 

1()2, 560 

12, 958 

SpJi.n ish mn ekerel i 

O; 000 
2S, 000 
10, 550 

300 

Spot, fresh 



I 870 

Squeteague, fresh ' 

1 ' 

1 

! 830 

Squeteague, salted ....... 

1 ! 


! 18, OOU ! 

i 380 

Striped bass 

, 

1 

1 2,500 ! 

i 150 


' ' 


Total 

1,600 

100 ' 4,910 ' 373 

21,200 ‘ 1,060 

1 

; 582,100 

1 i 

23, 438 



Lenoir 


New Hanover. | 


Onslow. 


Species. 


Pamlico. 


Lbs I Value j Lb^. j Value, j Lhs. 


Vessel lisherios* 

Blue-fish, fresh 

Bomto 

Cero 

Croaker 

Brum 

Flounders 

King-fish or whiting . 

Mullet, fresh 

Mullet, salted. 

Pin-fsh 

Pompano 

Sea bass 

Sheepshead 

Spanish mackerel 

Spot, fresh 

Squeteague, fresh 


61,8,50 


Value. 1 Lbs. Value 


14, ono 

$280 

400 

4 i 

2,100 

21 

2, 550 

26 

4, 100 

36 

550 

11 

3, 200 

64 

4,800 

96 

6, 850 

228 

200 

2 

200 

10 

850 

23 

1,700 

67 

7, 850 

429 

1. 200 

12 ! 

11, 000 

333 1 


1,637 I. 


Total- 
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Tubk showing, hi/ couniies and species, the yield of the gill-net jUheries oj ISorth f'lti’olina in 

190.i — Continued. 


Species. 

Lenoir. 

New Hanover. 

Onslow. 

Pamlico. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Shore fisheries: 





19, 400 
16, S50 

S228 





- 

8,350 
•A 700 

ig;252 

420 

16, .800 

^386 




74 

60 







2, 000 

8,800 

66 

42, 750 

418 




600 

18 

2, OOQ 

30 






250 

10 

2, 000 

GO 







640 
400, .890 
5, 000 

32 

11, 182 







434, 170 

8, 528 

210, 500 

3, 260 




175 

177, 900 

5, 330 
150 

71, 300 

2,113 





7, 500 


Shad 

4, 480 

$336 

167, 280 

12, 546 

2,800 

17.5 

1.8,640 

1, 320 

SpOTT’^^"' tn n.olf OTf>1 


5, 2.50 

315 

Spot, fresh 



4, 050 

121 

3, 700 
293, 560 

110 

! 4,500 

64 

(SqnetewjTTiP fre.sh 



23, 200 

708 

1 13,846 
620 

I 32,830 

876 




12, 500 
18, 200 


Striped bass 

IfiO 

12 

4,600 

460 

' 1,060 

1,850 

102 

ffttircrPAn 

IT, 338 
512 

592 





332 

1 



AVQ 



500 

10 





C Uv. £kCXO 







Total 

4, 640 

1 318 

1 63S, 910 

26. 572 

991, 380 

30. 623 

404,420 

.8,851 




Grand total 

4, G40 

I m 

j 

638, 910 

I 26,572 

1 

1, 056, 230 

32, 260 

104,420 i 

: 87s54 

! 



t 


Species* 

Pasquotank. 

Pender. 

Perquimans. Hampstm. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 1 Value. | Lbs. 

Value. 

Shore fisheries: 

8, 000 

^5116 



i j 

i i 


666 

150 

1 

i i 





i 




TTIe.kory shad 

110 
15, 300 

6 

2.55 

3,300 ! S16.5 

1 



Mullof ,* fresh 

22. 8.50 
3, 000 
10,000 
300 
1,200 

686 

105 

6.55 

10 

36 

i 



Mullet, salted 

i 



Shad 

62, 666 

3,1.50 

.S3, 600 

4, 180 

7,.SiO 


Spot, fresh 

Squoteagiie, fresh 


i 





Striped bass 

1,250 

■‘“ 16 . 5*1 

4,266 

426 



Total 




86, 660 

3,652 

38, 100 

1,.514 

91, 100 

1, 765 

7,810 I 410 



Total. 

Lbs. 

Value. 

131,928 

^?2, 706 

3, 206 

32 

1,468 

22 

20,730 

20 s 

500 

2 

32,520 

325 

43, 994 

357 

3, 832 

76 

27,420 

.5 19 

.50, :162 

1, 007 

61,. 551 

2, 0.59 

2,700 

.51 

1.276 

11 

2,290 i 

115 

SO ! 

*> 

5 , 130 i 

1 IS 

16,516 

7.57 

81,674 

1,712 

11,000 

1 •>«> 

261 

(H-m. j 

96 1 

* 1 , \Hh 

■ i 

631,818 : 

j 17,401 


Species. 


Vessel fisheries: 

Blue-fish, fresh 

Bomto 

Butter-fish 

Coro 

Crevalle 

Croaker 

Drum' 

Flounders 

Ki'm-n-ii (pv \,'hjt:!V' 

M'llM 

Mullet, salted 

Pig-fish 

Pin-fish 

Pompano 

Porgy 

Sea bass.’ 

Shcepshcad 

Spanish mackerel... 

Spot, fresh 

Siiucteagno, fresh. . . 
Striped bass 


Tyirell. 


lV{i,fiiington. 


Lbs. 


Value. 


Lhs.. 


Value. 


Total, 
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Table sho^nng, by couatie!^ and sj)ecle-% the yield of the y ill- net fdierie,^ of Xoeth Carolina in 

Con tl nued . 


Species. 

Tyrrell. 

Washington. 

Total. 

Lbs. 

Value. 

hhs. 

Value. 

Lb.. 

Value. 

Shore fisheries: 





55, 900 
5, (100 
431,039 

72. 200 

2. 750 
4, 975 

13. 200 
24, 050 

3, 400 
430, 405 
20, 000 
90, 145 
10, 620 
151, 327 
42, 820 
1, 607, 070 
1,041,040 
21, 000 
59, 070 

3. 750 
2,850 

620 
9,050 
3,000,410 
52,187 
84, 015 
340, 020 
201,300 
1,072,201 
191, ()00 
100,520 
132,345 
10,580 
0,500 
3,300 
0,880 

$760 
448 
19, 740 
2, 068 
55 
118 
190 
247 
12 
11,925 
700 
1,508 
267 
8, 106 
1,325 
39, 755 
38,385 
700 
1, 502 
30 
142 
14 
244 

218,860 
2, 829 
5,256 
6,345 
7, 14:^ 
55, 406 
5, 820 
14, 009 
7,283 
7, 874 
1(50 
116 
3, 812 



















Carp, German | 380 

fl5 

2U0 

fS 

_ _ 1 







Croakers, fresh 





Croakers, salted 






Druin 





Flounders 






Hickory shad 

48, 300 

2,415 

4, 800 

234 

King-fish or whiting 

Mullet, fresh 






Mullet,' salted 




1 

Perch, white 






Pig-fish 






Pin-fish 







Pompano 



, .. 



Porgy 





Bea bass - 

■ 




Bhad 

774, 800 

38,740 

02, 400 

3, 120 

Sheepshead 

Spanish mackerel 





Spots, fresh 



! 

Spotsi salted 





SQUCtoague, fresh 










Striped bass 

(53, 320 

6, 832 



4,450 

445 


Caviar 





Suokors 





Sun-fish 





Terrapin 





Total 





88(1, 800 

47,502 

71,850 

3. 807 

10,041,539 

403,880 

Grand total 

I 88(1, 800 

47,502 

71,850 

3, 807 

10, 079, 357 

481, 284 


Table showing, by counties and species, the yield of the pound-net fisheries of Xorth 

Carolina in 190J. 


Species. 

Beaufort.. 

Bertie. 

Camden. 

Chowan. 

Currituck. 

Lbs. 

Val. 

Lbs. 

Val. 

Lbs. 

Val. 

1 Lbs. 1 

: Val. 

Lbs. 

1 Val. 

Shore fisheries; 

Ale wives, fresh 

396,420 

$3, 785 

46, 500 
470, 000 

$132 

5,035 

15,000 
10, OOO 

$1S0 
140 
i 

i 

I 656, 000, $5, 248 

49.000 

21.000 

$428 

111 

AlewivesI salted 

Black ba^ 



875 

88 

Blue-fish 

42,500 

20,450 

680 





1 i 

Butter-fish 

296 




I I 

1 . .. ... 

Carp, German 





855 

34 

1, 040 
12, 700, 

52 

Cat-fish 

18,000 
145, 080 
6,000 
61,200 

225 

6, 400 

276 

0, 000 

21 

1 23, 200 

928; 

613 

Croaker 

1,842 

110 

Eels 

1, 185 

1 

59 

1,200 

1 00 

i 6,422 
80 

322! 

600; 

30 

Flounders 

1,385 

3 

1,200’ 

00 

Hickory shad 

28, 200, 

1 1,410 



97,480 

4,874 

o; 384 

261 

Mullet,' fresh 

10,540 
^ 19,860 

260 



Perch, white 

620 

4,990 

j 387 

7,500 
4, 000 
900 

450 

46,425 
1, 400 

3, 714 
84 

17, 160; 
2, 540* 
' 1 

1,419 

152 

1 

Perch, yellow 

200 

Pike 

i J 1 

1 ‘ 

90 

Pompano 

(>,400 
Q8. 020 

. 320 

1 i 


1 1 • 

Shad..: 

, 6.730' 163.000 

j 8,180 

24, OOOi 

950j 

439. 600 

j21, 980 

1 22,000 

! 1 

1,100 

1 ... 

Shcepshead 

14. 000' 560 

j ' 

Spanish mackerel 

10.350! 518' ! 

1 ... 1 



Spot 

16, 5001 310 

328, 610. 5,000 
18.8401 1 9Q6 

. 1 



! 1 . i 

Squeteaguc, fresh 

1... *. ‘i 





1 3, 100 

30,000 
i 2, 300! 
i d dm 

124 
3,870 
! 09 

1 

Striped bass 

12, 850! 1,2851 1,000 
o.sno 1191 

100 

60,250 
9, 150 

6, 009 
366 

Suckers 



Other fish i 



! 



Refuse fish 



1 140.700' 


544, 950 

1 ons' ^ 






! 


1 — 



Total 

1,219,570 

f23, 997 

877, 225 17, 41169, 600' 2, 194 
1 ! 1 


1 173, 414 

8,421 
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Table slioivlngj by counties and species, the yield of the pound-ncf fisheries of XoHh 
Carolina in Continued. 


Species. 

Dare. 

Hertford. 

Hyde. 

Pamlico. 

Pasquotank. 

Lbs. 

Val. 

Lbs. 

Val. 

Lbs. 

Val. 

Lbs. 

Val. 

Lbs. 

Val. 

Shore fisheries- 

Alewives, fresh 

243, 200 
749, 000 

$2, 917 

12, 600 

$125 

34,500 

$452 

76, 150 
... 

$885 

65, 000 

$758 


9,891 



27,500 

3<S5 








100 

10 


33, 670 
11, 000 
114, 700 

1,262 

246 



18,180 

363 

51, 500 
6, 800 

1,636 

120 






4,600 

80 



riflt-fisi'h 

2, 441 

400 

18 

15, 500 

385 


10,000 

164,800 

150 





186, 750 
5 000 

7,863 

100 



1,980 

96, 500 

952 










14, 000 
14, 660 

700 








600 

24 


396 




23,900 

379 

52, 650 

865 

415 

21 


88, 550 
7, 500 

4,820 

343 

460 

23 





150 

8 


2,000 

60 

15, 206 
28, 400 
9, 700 

380 






520 



IVfnnAl. jafillAfl 

6,000 
68, 400 
14, 510 
7,700 

180 





280 



'PAT’A'h 

3,564 

652 

825 

66 



4, 900 

294 

Pp.rAh yAlln'W 




3; 900 

156 

Pi>-fisb 

308 



2,500 

50 



Pike. 



‘ 

475 

48 

Pin-fis'h 

4,250 
550 
2, OUO 
416, 520 

85 





1 . 



Pnmpflnn 

33 





3, 800 

190 



Porgy 

40 







Shad 

26,230 

444 

700 

35 

1 21,880 

1 2,520 

1, 630 
126 

22, 489 

1, 720 

26,400 

^ 1,820 

Sheep.'sbead 

8, 480 

9, 400 
25, 365 
15, 160 
376, 450 

420 


Rpauish Trifl,e.kerel 

62, 800 
27, 550 
492,900 
3, 700 

3,140 

551 



1 41,280 

1 26,400 
251,020 

2, 064 

1,280 

855 



Spots 



456 



Rqnetengne, fresh 

34,537 

259 



5, 114 

9,860 



Squeteague, salted 





Striped bflss 

493,800 
9,800 
6, 250 

49,330 

294 

75 

8 

7,566 

450 



1,100 

no 

Suckers 

2,000 

80 



350 

14 

Sun-fish 

15S 





Terrapin 








2&5 

11 










Total 

3, 091, 740 

150, 784 

16, 960 

355 

610,980 

13, 354 

789. 861*19.357 

146, 675 

3, 547 








Species. 


Shore fisheries: 

Alewives, fresh 

Alewives, salted 

Black bass 

Blue-fish 

Butter-fish 

Carp, German 

Cat-fish 

Crevalle 

Croaker 

Brum 

Eels 

Flounders 

Hickory shad 

King-fish or whiting . 

Mullet, fresh 

Mullet, salted 

Perch, white 

Perch, yellow 

Pig-fish 

Pike 

Pin-fish 

Pompano 

Porgy 

Shad 

Sheepshead 

Spanish mackerel 

Spots 

Squeteague, fresh 

Squeteague, salted... 

Striped bass 

Suckers 

Sun-fish 

Other fish 

Terrapin 

Refuse fish 


Total 625,777 


Perquimans. 


Lbs. Value. 


212, 000 

137, 600 


650 
7, 600 


10,200 
460 
24, 200 


26,617 

1,000 


1,300 


184, 200 


11,150 

8, 100 


^,182 

2,200 


20 

166 


408 

23 

1,210 


1,590 

76 


130 


9,210 


1, 115 
260 


[19, 590 


Tyrrell. 


Lbs. Value. 


34, 000 
785, 000 


9, 600 


4,950 


6,000 


38,350 


$272 

7,950 


384 


284 


300 


2,572 


67, 200 


24, 800 

1,200 


76,500 


1, 037, 600 


2,860 


Washington. 


Lbs. 


158. 000 

609. 000 

1,000 


260 

9,000 


600 
450 
42, 800 


21,200 

2,000 


221,800 


2,180 

48 


154 


17,004 


16, 270 

6, 200 


142,500 


1,234,080 


Value. 


$1 , 264 
5, 540 
100 


10 

376 


30 

18 

2,140 


1,686 

120 


11,240 


1,627 

248 


238 


24, 637 


Tetnl. 

LbH.j 1 Value. 


1,908, 270 
5, 475, 500 
1,975 
145, 850 
42, 750 
2, 805 
223, 100 
10, 000 
593, 730 
5, 000 
45, 757 
155, 015 
294, 224 

24. 700 
44, 940 

15.700 
256, 117 

30, 250 
10, 200 
2, 675 
4, 250 
10, 750 
2, 0(X) 
1,701,609 
34, 400 
1:J9, 795 
85, 910 
1, 452, 080 
3, 7iH) 
677,135 
41,900 
5, 250 
4,400 
285 
904, 650 


114,446,672 


$19,928 
57,917 
198 
3,335 
742 
116 
5, 836 
150 
12,637 
lOO 
2,027 
3,150 
15,046 
783 
780 
460 
16,362 
1,440 
358 
2tkS 
85 
543 
40 
93, 185 
1,550 
7,002 
2,172 
5-1,695 
250 
67,380 
1,491 
158 
132 
14 
1,5)35 


371,874 




Table showing, hg eonnlies, theeateh hg irJue/xantl ftlnh s ojna alrJ 'n Xoyfh Varullna In 190 *, 



Bertie. 

Ilalii'ax. 

Marlin. 

Total. 


Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Sliore fisheries: 









Ale wives, fresh 





2, 500 

S25 

2, 500 

S25 

Alewives, salted 

25,000 

fSOO 



15, 000 

ISO 

40, 000 

480 

Carp, German 

Cat-fish 


200 

100 

sio 


200 

100 

10 

Hickory shad 

1,400 

50 

100 

o 

1,000 

40 

2, 500 

98 

Berch, white 

Pike i 

1,700 

102 

10 

75 

1 

12 

1,500 

90 

3,230 

75 

193 

12 

Shad 

12,000 

600 

3,000 

1 25 

16, 000 

1 soo 

29, 000 

1, 125 

Striped hass i 

2,000 

200 

2,222 

200 

2, 000 

1 200 

0, 222 

600 

Sturgeon 


1,430 

130 



1,430 

330 

Suckers 

4,800 

192 

125 i 

10 

4,750 

390 

9, {*75 

392 

Total 

40,900 

1, 150 

5,202 

3D7 

1 

42,750 

1,525 

! 

91,912 

3, 372 
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Table §howinr; hij counties the ykhl of the fyl'C-nei fisheries of Xorth Ojc^^Una in /,W?. 


Species. 

Currituck. 

Hertford. 1 Martin. j New Hanover. 

Lb.s. 

Value. 

Lb.s. 

Value. 1 Lbs. 

Value. 

Lbs. 

1 Value. 

Black bass 

1,100 

9,500 

245 

4,900 

300 

790 

iffllO 

475 

10 

441 

IS 

27 


i 




Cat-fish 


^38 1 1,500 

i 

§75 

8, UOO 

§200 

Hickory shad 

Perch, 'white 

1,200 


j 




Perch, yellow 

i 




Suckers 

400 

16 1 1,000 

40 



Striped bass 

500 

.70 

Othk fish 

1,050 

32 


i 


Total... 


1 




17,885 j 1,113 

2, 350 

150 1 2,500 

115 

8, 500 

250 


Specie''. 

Pasquotank. 

Perijuimans. 

Sampson. 

Total. 

Lb.s. 

Value. 

Lb.s. 

Value. 

Lbs. 

V alue. 

Lbs. 

Vn lue. 

Black bass 







1,100 
31, 350 
245 

1 U .850 

2, (XIO 
10. 390 
500 
1,050 
275 

§110 
1, m 
10 
917 
86 
‘MS 
5U 

U 

Cat-tish 

5,000 

S;250 

4, 500 

§90 

2, 100 

§63 

Hickory shad 

Perch, white 

2, 800 
1,700 

140 

68 

2, 100 

126 

3,850 

144 

Perch, yellow 

Suckers 

5.000 

1.70 

3,200 

no 

Striped bass 



Otlier iish 







Terrapin 

275 

14 





Total 





9, 775 

472 

n.ouo 

066 

9, 150 

317 

61,760 

2,7.Hti 



Table shou'iinj by counties the catch of eels by poKs in North On'oV}ia in 100, K 


Counties. 

1 

Lbs. 

Value. 

Beaufort 

118,400 
4, 200 
2.8,300 

§2,960 i 

210 i 

1,415 1 

Bertie i 

Chowan ' 

Cravenf 

9. 000 
98, lUO 
44, 200 

2. 000 

384 i 
5,320 1 

1,010 |i 

100 j i 

Currituck ' 

Dare ) 

Martin 


001111111"^. 


Pamlico 

Pasquotank, 
Pcrquiiaaus. 
Tyrrell 

Total.. 


Lbs. 

Value. 

51,360 

§2,210 

3. 560 

175 

82,714 

3, !iio 

10,200 

510 

t52, 6U i 

17. 640 


Table shoving by counties the catch by minor nets in North Carolina in 100,1 

BladoTU I Ca.rteret. 


Species. 


Alewives, fre.sh . 
Alov/ives, salted 
Hickory aliad. . . . 

Shad 

Crab, soft 


Total. 


Beaufort. 


Bertie. 


Lb.s. I Value. 


5, 2.S0 


5,280 


Lbs. 


^376 I 


8,000 
02, 500 
1,800 
21,000 


376 i 90, 300 


Value. 


?:G1 

750 

72 

1,200 


Lbs. 


Value. I Lbs. 


Value. 


2,086 


4, 800 ; .8.360 I 


;;2,S7-l ' >2, 131 


4.. SCO 


o (»0 


32,871 


2. 131 


Species. 

Cumberland. ; 

Dare. 

Greene. 

Hail 

t.iv. 

II>0e. 

Lbs. 

Value. ‘ 

Lb.''. 

Value 

LbN. 

Vnhu‘, 

L)/s. 

\'alue. 

I TJ's. ‘Vain-. 

Carp, Geman 







2,3ii0 
: 12,4(K) 

'^115 

I 

Shad 

GJ"/ I'kO Lju 

5, 600 

§420 ' 



: 4,320 

ri2i 

1,210 i 


O bl i J 1 Vi 1 UHlsH 

Crab, soft 



2,400 

§90 



' 2s,00U 

2, .520 

' i,4:;b i 



' 1 





Total 

5, GOO j 

; 420 

1 2,400 

90 1 

4,320 

WJ 


3,875 1 

1, 430 ; Ml 



IW i 

i 
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Table shou'iiiij by countieit the catch by minoc nein In ywih Carolina in lOOH — Continued. 


Species. 

Lenoir. 

Martin. 

New'’ Hanover 

Pender. 

Periiuimans. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value 

Lbs. 

Value. 

Lbs. 

Value. 




10,000 
50, 000 
3, 800 
31,600 

$80 
500 
152 
1, 580 





9,000 

$135 

















Shnd 

28,924 

2,100 

200 

$2, 169 
168 

2 



1,040 

$78 

5, 600 

280 

St.nppid hnss? 



Siiclrcr.s! 










Crn.h, b.ird 



! 3,656 
20,000 

1 20,000 

$100 

1,250 

700 






Crab , soft 




1 


1 


Shrimp 






1 


Total 


i 




1 ■ 

31,224 

2, 339 

95, 400 

2, 312 

43,000 

2,050 j 1,040 

78 

14, 600 

415 



Species. 

Pitt. 

Sampson. | 

I Wayne. j 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

i \ 

Lbs. 

Value. 

Alewives, fresh 






1 

27.000 
112, 600 

2, 300 
5,600 
179,524 i 
30,100 
200 
3, 000 
56, 704 

20.000 

$279 
1,250 
115 
224 
11,733 
2, 688 
2 

100 

3,860 

700 

Alew'ives, salted 







Carp, Geraan 







HicVory shad 







Shad , 

24,840 

$1,552 

14,400 

$900 ! 

16,720 

$1,254 

Striped bass 

Suckers 







Crab, hard 







Crab, soft 







Shrimp 







Total 







24,810 

1,552 

14, 400 

900 

16, 720 

1,254 

436, 928 

20, 951 


Table shoivbig by oninttes ike catch hij dredya^^ tonye^ calces, etc,, bt Xorth Varoltna bi 1002, 


Species. 


Vessel fisheries: 

Oyster 

(.^uahog 


Total. 


Shore fisheries; 

Oyster 

Quahog 

Scallop 


Total. 


Total vessel 
and shore . . 


Beaufort. 


Lbs. 


692, :mo 


Value 

[$25,772 


592,340 


85, 890 


85,890 


678,230 


25,772 


3,775 


3,775 


29,547 


Brunswick. 


Jjh<. 


6,650 

329,920 


336,570 


336, 570 


Value, 


$285 

24,065 


24,350 


24,350 


Carteret. 


Lbs. 


996, 19S 
610 


$14,572 
60 


996,888 


1,761,704 
438,760 
13, 020 


2,213, 484 


;l,210, 322 


Value. 


1103,010 


44, 632 


103,040 


65,391 

29,712 

980 


96,086 


140, 718 


Craven. j Curntnck 
Lb.s. 


Value.! Lbs. 

i 

$1,510 I 41,300 


|103,0ia 


* 1 * 


Value. 

$1,116 


4,540 41,300 1,146 


•1, 540 I 41, 300 


1.146 


Species. 

Dare. 

Hyde. 

New Hanover. 

Onslow. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

1 Lbs. 

Value. 

Vessel fisheries: 
Oyster 

Total 

Shore fisheries: 

Oyster 

Quahog 

Total 

Total vessel 
and shore . . 

311, 150 

$9,187 

287, 665 

$12,556 


23,100 

$510 

311, 160 

9,187 

287,665 

12,556 



23,100 

5<10 

379,820 
65, 856 

13,160 

4,515 

820, 680 
30,000 

82,630 

2,085 

56,000 

175,720 

$2,000 

11,340 

II 

00 

17,248 

11,475 

445,676 

17,675 

850,680 

34,715 

231,720 ' 

13,340 

897,950 

28, 723 

756,826 

26,862 

1,138,345 

47,271 

231,720 

13,310 

921, 050 

29, 263 
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Table showing hy <:ou.ui!es ihe catch by dreihfi’ii, tongs, rales, etc., hi Xacfh Cnrolhia 

in 190.2 — Continued. 


Species. 

Pamlico. 

Pasquotank. 

Pender. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs 

Vnluo. 

Lbs. ! Value. 

Vessel fisheries: 

Oyster 

Quahog 

199,290 

fS, 826 

263, 074 

$7, 964 



2,817,157 ' ,8115,103 
610 1 50 

Total 

199,290 

8,826 

263,074 

7, 961 



2,817,797} 115,15:5 

Shore fisheries: 

Oyster 

Qnn.hng' 

306, 320 

13, 968 



112,000 

49,800 

84,800 

3,410 

1,342,531 

1, 174, 536 
1:5.020 

153,260 

86,1R)2 

980 






Total 

Total vessel 
and shore . . 





! 


1 

306,320 

13, 968 



161,800 

8,210 

5,530,090 1 210,842 

605,610 

22, 794 

263, 074 

7, 964 

161,800 

8, 210 

’■ 1 ■ 

8,347,887 I 356,005 

i 


Table showing^ by couni le.% the extent of the wenhaden bidmiry of Xorili Carolina in 1002, 


Items. 

Brunswick. 

Carteret. 

Total, 

No. 

Value. 

No 

Value. 

No. 

Value. 

Establishments 

2 

^{-150, 000 

M i 

831,275 
2}, 500 

9 

8181,275 



■ 4o;ooo 

1 


6i;500 

Shore employees. 

i64 

93 !. 

257 



141 1. 


141 



Sail vessels fishing. . f 



11 i 

13, 981 

11 

i;5,98l 

Tonnage 



115 !. 

115 

Outfit " 



1 

4, 8:10 

1,830 

7,475 

Purse seines 



11 I 

1 , 475 

11 

Sail vessels transporting 



10 1 

9, 332 

10 

9,332 

Tonnage 



112 

112 

Outfit 



580 

j 580 

Menhaden received 

50,917,800 
60,500 1 
5,358 i 


:40,656,000 1. 
108,229 ! 
2,155 : 

1 

81,57:5,800 

Oil prepared gallons.. 

Scrap prepared tons.. 

15,153 
79, 892 

2i, 761 
61, 364 

i 168,500 
i 7,513 

1 ;59,914 

j 1:51,256 


Table showing the 2 )ersons and capital hi the wholesale trade in fishery products in Xorth 

Carolina in 1902. 


Counties. 


Beaufort 

Carteret 

Craven 

New Hanover, 
Pamlico 

Total..., 


Establish- 


Number 
of em- 

ments. 

Ca'-h 

capital. 

No. 

Value. 

])loyee.s. 

10 

?28, 875 

^23, 500 

415 

11 

16,950 

17, 550 

69 

6 

19,350 

15,500 

59 

4 

11,650 

1:5,000 

9 

3 

1 

5, 650 

1,500 

22 

! 34 
i 

82,475 

j 71,050 

574 


Table showing, by counties, the extent of the canning industries of Xorth Carolina in 190 2 


Items' 


Establishments 

Cash capital 

Employees 

Clams received.. bushels.. 

Oysters received do. . . 

Clams canned - .Idb cans. . 

Do 2-lb cans.. 

Clam juice gallons.. 

Oysters canned. 1-lb cans. . 

Do 2-lb cans.. 

Clam juice 1-lb cans. . 

Do 2-1 beans.. 


Beaufort | Carteret, i Hyde 


I Pasquotank, i 


Total. 


No. Value No. Value.] No. Valne.l No. iValue. No. 


1521 

92,'ti5ol 


S20,000 

26, 000 


512, 740 
241, 073 


30, 615 


31,538 
28, 743 


297 
8, 280 
270, 620 
47, 040 
42,720 
2, 400 
[977, 280 
654, 960 


3816, 950 
17,500 


4,554 
53, 350 
3,920 
6, 764 
1,152 
58, 994 
76,312 


53 

19,860 


815,000 

10,000 


107,172 
58, 974 
600 


63, 608i 
103, 325 


11,720 


13,396 

11,794 

300 


4, 770 
10,745 


2 818, OOOi 
45, OOOi 


332 1 


140,000 


44,400 


772,6001 15,613 2, 
|335,000! 37,471,1, 


834 
28,140 
5015,220 
154,212 
101,691 
3,000 
252, 620 
23i,o;r3 
53, 608 
103,325 


Value. 

869,950 

98,500 


16,274 
128,355 
17,316 
18,558 
1,452 
137,145 
142, 559 
4,770 
10,745 
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FISHERIES OF SOUTH CAROLINA. 

The greater part of the coast of South Carolina consists of swampy 
land intersected with numerous creeks, rivers, and bays. In these 
waters the shore or boat fisheries are chie% prosecuted, while the 
vessels resort for their catch principally to the offshore grounds. 

The number of persons employed in the coast fisheries of this state 
in 1902 was 3,713, of whom 1>7 were vessel fishermen, 10 WTre on ves- 
sels transporting lisheiy j)roducts, 2,071 in the shore fisheries, and 
1,535 were shoresmen in the wholesale fishery trade, oyster canneries, 
and other industries on shore connected with the fisheries. Compared 
with the returns for 1897, the year for which the last canvass was 
made, there has been an increase of 1,571 persons, or 78.58 per cent. 

The amount of capital invested was §320,723. This included 25 
fishing and transporting vessels, valued at $21,150, their net tonnage 
being 310 tons, and the value of their outfit $6,282; 1,106 boats, val- 
ued at $31,335; fishing apparatus used on vessels and boats to the 
value of $19,138; shore and accessory property worth $86,518; and 
$152,700 cash capital utilized in the various fishery industries. Tliese 
data indicate an increase in the investment, since 1897, of $116,369, or 
83.91 per cent. 

The total yield of the fisheries in 1902 was 8,171,103 pounds, having 
a value to the fishermen of $263,023, which is an increase over 1897 of 
2,891,017 pounds, or 51.80 per cent in quantity, and of $52,567, or 
21.97 per cent, in value. Notwithstanding this, however, South 
Carolina is now last in importance among the South Atlantic States in 
both the quantity and value of its fishery products, having exchanged 
places with Georgia in this respect. 

S/tad iidieri /, — The catch of shad in the waters of South Carolina in 
1902 was 131,133 pounds, valued at $20,782, a decrease, as compared 
with the yield for 1897, of 71,992 pounds and $6,911. There was an 
increase in certain localities, but this was not great enough to offset 
the decline in other parts of the state. 

In the vicinity of Charleston the catch, taken for the most pari in 
the Edisto Eiver, was much larger in 1902 than in previous years. A 
‘small amount of fishing was done on the Ashepoo River between its 
mouth and the railroad station at Ashepoo, whence tlie fish were 
shipped to Charleston. The shad fisheries of the Oombahee Eiver are 
prasecuted l>etween the mouth of the river and the railroad crossing 
at Salkchatchie station. Very little fishing is done above this point, 
and only in a desultory manner, the few shad caught being consumed 
locally. 

Winy ah Bay and its tributory streams constitute one of the principal 
shad-producing regions of South Carolina, and yield a large percentage 
of the entire catch of the state. The ba}’^ and Waceamaw Eiver fur- 
greater part of this,, Santee Eiver a small quantity. The 
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number of gill nets in use in these waters in 1902 was 140, having a 
length of 54,100 yards and a value of $8,490; 230 men were employed 
in the fisheries, using 140 boats, wdiich ^vere valued at $5,400. The 
catch amounted to 81,000 shad, having a weight of 344,133 pounds 
and a value of $15,207. The prices paid to the tishernien averaged 
about 25 cents for roes and 15 cents for bucks, the catch being three- 
eighths roes and five-eighths bucks. In I'ecent 3’ears the shad fisheries 
in this section have declined materiall}^, and the catch of 1002 shows a 
falling off of 133,867 pounds in quantity and $11, 083' in value since 
1897. During the shad season there is considerable rivalry among 
the dealers in the purchase of shad from the fishermen, some dealers 
supplying boats and nets free of cost in order to insure obtaining 
their catch of fish. 

Sturgeon fishery,— Th.Q sturgeon fisheiw of South Carolina shows a 
great decline when compared with the statistics for 1807. The catch 
in 1902 aggregated 83,950 pounds, valued at $3,730, a decrease of 
327,150 pounds and |3,5S9. The quantity of caviar made from stur- 
geon roe in 1902 was 10,200 pounds, valued at $5,410, a decrease of 
59,005 pounds eand $12,115. Many persons attribute the growing 
scarcity of sturgeon to the destruction of the young caught in the gill 
nets of the shad fishermen. Very fe^v such fish are returned to thc3 
water alive, which negligence materialh" contributes to the extermina- 
tion of this valuable species. 

The apparatus used in the sturgeon fishery is gill nets. These 
average 900 feet in length, with a depth of about 22 feet, and have a 
mesh of 12 to 16 inches. 

Oyster fishery , — In South Carolina the oyster fishery represents 
about 45 per cent of the entire value of the fisheries. The catch in 
1902 was 689,700 bushels, valued at $118,460, an increase, as compared 
with 1897, of 474,800 bushels and $73,100. The greater part of the 
catch, or 609,500 bushels, valued at $103,450, was taken in the shore 
fisheries by 938 men, with 609 boats, valued at $21,430. In the vessel 
fisheries 80,200 bushels were secured, having a value of $15,010. 

Terrapin fishery , — The catch of diamond-back terrapin in this state 
in 1902 was 27,521 pounds, valued at $5,850, a decrease as compared 
with the statistics for 1897, of 13,395 pounds and $3,785. This fishery 
employs 98 men, with 49 seines having a total length of 12,0t>0 feet, 
and 34 boats, valued at $940. In addition to the men and lioats in the 
seine fishery, 100 men and bo^vs, using 50 boats, were engagedin what 
is locally termed bogging. The boggers"' tramp through tlic 
bogs and marshes bordering the remote inland creeks, and the splash- 
ing noise thus made attracts the terrapin to the surface of the po(ds, 
when they may be readily caught by hand. They are sold to dealers 
who visit the fishermen weekly, and who keep them in “crawls'' or 
pounds for fattening for the late fall or winter market. 
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Capt. Eobert Mag'wood, of Mount Pleasant, S. C., bu3^s annual]}" 
large quantities of terrapin, which he keeps in confinement awaiting 
orders for shipment. His pond, or crawl/' is about three-fourths 
of an acre in extent and well equipped for the purpose. Within the 
pond sand pans have been constructed in whi(‘E the female deposits 
her eggs and the young are hatched. The eggs laid in May and J uiie 
usually hatch the latter part of August and in September. No attempt 
is made to rear the young in the pond, owing to their slow growth, and 
they are set at libert}" as soon as they are able to crawl about. Cap- 
tain Magwood estimates that he liberates each season from 300 to 500 
young terrapin which have hatched in his pond while the adults are 
being held for market. 

SharJiS idlUzed for food * — Sharks a)*e plentiful in the waters of this 
Slate, and, as noted in a former report, the use of their flesh for food 
still finds favor with the poorer class of the negro population. The 
flesh is firm and white, presents an inviting appearance, and is said to 
be very palatable. When placed on sale, the meat is cut up in strips, 
tied in bunches w’eigliing about 2 pounds each, and sold for 10 cents a 
bunch. The sharks are caught on lines and weigh from 10 to 200 
pounds each. Those offered for sale average about 35 pounds, the 
fishermen receiving 2 cents a pound from the dealers. The catch in 
1902 was 90,000 pounds, valued at $1,800, an increase of 60,000 pounds 
over the sales reported in 1897. 

— The following tables show in condensed form the num- 
ber of persons employed, the amount of capital invested, and the 
quantity and value of prodiuds secured in (he tislieries of Houth Caro- 
lina ill 1902: 

JWsons em 2'>lotjcd. 


On vessels fi&hiiig 

On ves<!els tian^^portini^ . 
In ‘<liore or bom iishenes 
Shoresmen 

Total 


How engaged. 


Xo. 


97 

19 


2,071 

1,535 


3, 713 


Table and capital 


Items. 

No. 

Value. 

Items. 

” 

No. 

Value. 

VesseF, lushing 

22 

313 

S16,150 

Apparatus— shore fishencs: 
Seines.... . . 

r.i 

227 

130 

^2, 320 
13, 360 
650 
1, 055 
018 
13 
646 
86,518 
152,700 

Toiiunge V. 

Outfit 

6,157 

6,300 

Gill nets . * 

Vessels, t^an^porting 

3 

27 

Cast nets 

Toiinage 

Lines 

Outfit 

i,125 

3-1,335 

135 

522 

42 

54 

23 

Tongs , . 

90 

23 

429 

Boats 

i,i6o 

2 

TTops 

Apparatus— vessel fisheries: 

Gill nets 

Grabs 

Shore and accessory propertv 

lanes 

Cash capital . 


Dredges 

4 

8 

17 

Tote! investment 


Tongs 

i i 

320, 723 

Grabs 
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Table of productf^. 


Species. 


Amber fish 

Blue-fish 

Bastard snapper 

Cat-fish 

Channel bass. .. 

Croaker 

Drum 

Flounder 

Grouper 

Hickory shad .. 

Jew-fish 

Mullet 

Pompano 

Bed snapper . . . 
Sailor’s choice.. 

Sea bass 

Shad 


Lbs. 

Value. 

Speeie.s. 

Lbs. 

Value. 

5, 000 

$!150 

Shark 

90, OOO 

§1, SOO 

1,000 

40 

Sheepsheacl 

26, 650 

1, 082 

25, 000 

640 

Spot 

21,800 

481 

600 

15 

Squeteague 

85,700 

3, 059 

102, 000 

3,650 

Striped bass 

t 9,800 ! 

768 

27, 000 

640 

Sturgeon 

83,930 i 
10, 200 

3, 736 

76, 200 

1,396 

Caviar 

5, 410 

1,900 

66 

Whiting 

606,300 

30, 118 

41, 000 

1,025 

Crab, hard 

96,200 

995 

30, 600 

1,416 

Shrimp 

366,600 

12, 452 
150 

79, 500 

3,738 

Prawn 

3, 000 

138, 600 

3,782 

Oyster 

a 4, 827, 900 

118, 460 

6, 000 

500 

Glam 

&225, 061 

12, 940 

10, 100 
7, 800 

303 

312 

Terrapin 

27, 521 

5, .850 

709, 545 
434, 133 

27,364 

20,782 

Total 

8, 174, 403 

263,023 


« 689,700 bushels. 28, 133 bushels. 


STATISTICS OF THE FISHERIES BY COUNTIES. 

The coast fisheries of South Carolina are prosecuted in Beaufort, 
Berkeley, Charleston, and Georgetown counties. In Charleston 
County, which has about 50 per cent of the industry, the number of 
persons employed in 1902 was 1,747, the investment 1181,016, and the 
products 4,649,711 pounds, valued at 1184,679. Next in importance 
is Beaufort County, where 1,605 persons were employed, |101,348 
invested, and the products amounted to 2,740,605 pounds, valued at 
144,382. 

The extent of the fisheries in each county of South Carolina in 1902 
IS given in the following tables: 

Table showing by counties the number of persons employed hi thejisheries of South Carolina 

in 1902. 


How engaged. 


On vessels fishing 

On vessels transporting 
Boat or shore fishermen , 
Shoresmen 


Beaufort 

Charles- 

ton. 

George- 

town. 

Berke- 

ley. 

Total. 

21 

74 

8 

i 1,052 

1 613 

2 

2 

i 295 

1 52 


97 

10 

2,071 

1,535 

7i4 

870 

10 

1,605 

1,717 

351 

10 

3, 713 


Total 
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Tidle showing hij counties the ressch, hnats, mid ng-gxirntiis niiploi/ed hi the fisheries of 

Eolith Varolina in 1902, 


Items. 

Beaufort. 

Berkeley. 

Charleston. 

Geor^ 

etuwn. 

Total. 

No 

Value. 

No. 

Value. 

No. ! Value. 

1 

No. 

Value. 

No. 

Value. 

VeiSsel^) fishing 

6 

$1, 350 




1 

15 I$14,700 

1 

$100 

22 

$16, 150 

Tciiiiuige 

47 



259 



313 

out'iL r 


2, 354 



1 2, 723 


80 


5, 157 

Lran''nr)rt:na 






2 1 5,000 

1 

300 

3 

5 ; 300 



o‘) ! 

5 


27 

Outfit " > ' ! 


1 i , 666 


125 


1 , 125 

Boats 

425 

9,470 

5 

$250 

467 i 17,590 

209 

7, 025 

1, 106 

31, 33r"> 

Apparatus— vessel fisheries; 





i 





Gill nets 






‘> 

135 


135 

Lines ‘ 




1 522 




522 

Dretl a-es i 




4 ' 42 



4 

42 

Tongs 

*> 

12 



j 4 ; 28 

•> 

14 

8 

54 

Grabs 

17 

23 






17 

23 

Apparatus— shore fisheries: 





' i i 

j 

1 



Seines 

20 

670 



' 38 ; 1,350 

3 ' 

300 

' cd 

2, 320 

Gill nets 



5 

375 

1 59 2,950 

163 

10,035 

r,.>7 

13,360 

Cast nets 

...... 

30 

1.50 



1 100 ; 500 ! 



! 130 

650 

Lines 




1 ' 990 ^ 


io i 


1,055 

Tongs 





1 55 ' 408 

35 

210 i 

90 

618 

Hoes 





23 ' 13 


1 

23 

13 


429 

640 






429 

646 


22, 118 


100 

57,200 


' 7, 100 


86, 518 

Cash capital 1.1 . 


64, 500 



1 - 76,000 


12,200 


152, 700 









Total 


1 101, 318 


725 

1 Il81,016 


37, 634 


320, 723 










Tnhh i^Jtop/ing hy counfiei^ and species iJie yirld nf the nslterit's rf Svi th CaeoUiui in 1902, 


Spet'ies, 


Aiiibcr-fish 

Basin rd snai)per . 

Blue-lish 

Cat-lihh . 

Channel laiss.. 
Croaker . 

Drum . 
Flounders. 
Groupers. 
Hickory shad . 

J e w-hsfi . 

Mullet . 

Pompano . 

Red snapper , 
Sailor’s choic 
Sea bass . 

Shad . 

Sharks . 
Shcepshead . 

Spot 

Squeteaspie . 
Striped bass. 
Sturgeon . 
'Whiting 
Crab .... 

Shrimp , 

Terrapin . 

Oyster . 

Prawn . 

Cllim. 

<^a'v uir . 

Total. 


Beaufort. | 

Lbs. 1 

Value. 





1,000 

$10! 


Bo’-keley. 


Chniieslon. | Georgetown. ’ 


Tiflal. 


Lhs. lvalue. I Lbs. Ivaluo.' Lbs. | Value. 



2, 740, i;0o, 44, 382; 1*2, oOO 1 , lluj 
I i I > I 


4,019.711 isi,:>iu 771, r, it; s.ni. lo..; ■J'G.U'J, 

I ! I I 


« 089,700 bushels. 


28, 133 bushels. 
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THE PEODUCTS BT APPARATUS. 

Vessel fisheries , — The vessel fisheries of South Carolina in 1897 
were confined to Charleston Count}", but in 1902 they were prosecuted 
in Beaufort, Charleston, and Georgeto'wn Counties. The number of 
vessels also, including those engaged in transporting fishery products, 
increased from 16 to 25. The transporting vessels decreased from 4 
to 8, but the fishing vessels increased from 12 to 22 in number. 

The apparatus used in the vessel fisheries consisted of gill nets, 
lines, tongs, dredges, and grabs, and the yield aggregated 926,900 
pounds, valued at $29, 492 — an increase over 1897 of 688,900 pounds in 
quantity and $18,826 in value. 

Oysters are the most valuable product of the ^Tssel fisheries, the 
catch being 80,200 bushels, or 561,400 pounds, exclusive of shells, 
valued at $15,010. This catch was made chieflj" with tongs, dredges, 
and grabs, but a considerable quantity was picked by hand from the 
reefs at low tide. 

The products secured with linos in the vessel fisheries in 1902 
amounted to 364,800 pounds, valued at $13,944 — an increase over 1897 
of 132,900 pounds and $5,128. Sea bass was the most important 
species, the catch amounting to 208,700 pounds, valued at $11,588. 
Amber-fish, bastard snapper, grouper, jew-fish, and red snapper were 
also taken in smaller quantities. 

Gill nets were not employed in the vessel fisheries except in George- 
town County, and the catch was of minor importance, being- only 
11,200 pounds, valued at $538. 

Shore fishenes , — ^The various forms of apparatus used in the shore 
fisheries of South Carolina are seines, gill nets, lines, east nets, tongs, 
hoes, and grabs. The total yield in 1902 amounted to 7,247,508 
pounds, valued at $238,581. 

The forms of apparatus yielding the largest returns were tongs, 
hoes, and grabs used in the oyster and clam fisheries. The catch of 
oysters with tongs and grabs, together with 280,000 bushels picked by 
hand on the natural beds at low tide and utilized for canning purposes, 
was 009,500 bushels, valued at $108,450. There were also taken with 
tongs and hoes 28,138 bushels of hard clams, valued at $12,940. 

The catch with lines amounted to 1,560,995 pounds, valued at $53,950. 
The species taken in largest quantities wTre wi)iting, 608,000 pounds, 
$29,950, and sea bass, 443,845 pounds, $15,706. The whiling is known 
locally as “Carolina whiting ” and “ deep-water whiting,” the hit (or 
name being applied probably because this species is seldom taken near 
the shore. 

The gill-net catch was 546,283 pounds, with a value of $30,4S(t. 
Among the more important species seciH-ed with this apparatus were 
shad, 414,133 pounds, $19,582; sturgeon, including caviar, 92,150 
pounds, ^8,956; and hickoyv shad, 29,800 pounds, |1,400. 
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Seines were used in Beaufort, Charleston, and Georgetown counties, 
the total catch aggregating 280,180 pounds, valued at |14,554. The 
most valuable species taken was tcrrainn, amounting to 21,480 pounds, 
with a value of 84,575, There were also 0,041 pounds of terrapin, 
valued at $1,275, taken by ^^boggers."’ 

Cast nets are used principally in the shrimp iisheiy, the catch thus 
taken consisting of 356,500 pounds of shrimp, valued at $11,752, and 
6,000 pounds of mullet, valued at $180. 

The following tables give the products of the vessel and shore 
fisheries separately b}^ forms of apparatus: 

Table showmg, by cou7itics, ajgKtraius, and fipedes, the yield of the vemd Jisherics of South 

Carolina hi 1902. 


Apparatus and species. 


Gill uets: 

Drum 

Flounders 

Mullet 

Squeteague . 
Striped bass. 

Sturgeon 

Caviar 

Whiting 


Georgetown. 


AOLUl 




1 

Lines: 





Amber iisli 



6,000 

$150 

Bastard snapper 



25, 000 

640 

Grouper 



41,000 
9, 50n 

1,025 

238 

Red snapper 



10, 100 

30:3 

Sea bass 



263, 700 

11,588 

Total 



354,300 

! 13,944 

Dredges: 





Oyster 



11,200 

820 

Tongs and grabs: 




Oyster 

228,900 

$4,245 

321,300 

10,445 

Grand total 

228,900 

4,246 

680,800 

I 24,709 

i 


Lbs. 

Value. 

Lbs. 

Value. 

1,200 

$36 

1,200 

m 

600 

20 

600 

20 

5,000 

150 

6,000 

150 

800 

40 

800 

40 

600 

30 

500 

80 

1,800 

90 

1,800 1 

90 

200 1 

100 

200 

100 

1,200 

72 

1,200 1 

72 

11,200 

538 

11, 200 

538 



5,000 

160 



25.000 

640 


Apparatus and 

Beaufort. 

Berkeley. 

Charleston. 

Georgetown. 

Total. 

species. 

Lbs. Value. 

Lbs. 

Value 

Lbs, !v 

1 

alue. 

Lbs. 

Valno. 

Lbs. 1 Value. 

Seines; 





^ 1 






Blue-fish 

1,000 

$40 







1,000 

$40 

Cat-iisli 





1 . , 


I 500 

$15 

500 

15 

Channel bass . . . 

4,000 

120 



49,000 $1,960 



1 53,000 

2,080 

Croaker, 







2,tX)0 

80 

> 2,000 

80 

Flounders 







400 

16 

I 400 

16 

Hickory shad... 





800 

16 



800 

16 

Mullet 

5,000 

200 



32,000 

1,280 

1 84,600 

1, 792 

1 121,600 

3,272 

Sea bass 

2,000 

70 







! 2, 000 

70 

Shad 





20,000 

1,200 



1 2o;o66 

1,200 

Spot 





2,800 

84 

1,000 

40 

3,800 

124 

Squeteague 





31,000 

1,550 

2,000 

120 

33,000 

1,670 

Striped bass 





6,000 

480 



1 6, 000 

480 

Whiting 

1,000 

30 





600 

36 

! 1, 600 

66 

Prawn 

8,000 

150 







[ 3, 000 

150 

Shrimp 





10, OOO 

700: 



I 10,000 

700 

Terrapin 

3,855 

750 



18, 125 

3,826 



1 21,480 

4,675 

Total 

19,355 

1,860 



169,725 11,095 

91,100 

2, 099 

280,180 

14, 554 
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Table showing, by counties, apparatus, and species, the yield of the shore fisheries of South 
Carolina in 1902 — Continued. 


Apparatus and 
species. 

Beaufort. 

Berkeley. 

Charleston. 

Georgetown. 

Total. 

Lbs. 

Value. 

Lbs. 

Value, 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Gill nets: 

Hickory shad . . . 





3, 000 

$60 

26, SOC 
6, OOO 
344,138 
300 
400 
30, 150 
500 
5, 400 

1 $1,346 
1 180 
15,207 
18 
24 

1,206 

30 

3,240 

1 29, 800 

1 6, OOO 

414, 133 
3, 300 
400 
82, 160 
500 
10, OOO 

► 81, 400 

1 180 

■ 19, 582 

> 258 

24 
3, 646 
30 
5, 310 

Mullet 1 





Shad 





70,000 
3, 000 

4,375 

240 

striped bass 





Squeteague 





sturgeon 



12,000 

$S40 

40, 000 

1, 600 

Whiting 



Caviar 7 



GOO 

270 

4, 000 

1,800 

Total 





12,600 

1,110 

120,000 

8, 075 

4i:3, 6,83 

21, 245 

546, 283 

80, 430 

Lines: 

Channel bass . . . 







49, 000 
22, 000 
30, 000; 

1,470 

410! 

900i 

1 



49, OOO 

25. 000 

74. 000 
1,000 

70. 000 
5, 000 
7, 800 

443, 845 
90, OOO 
26, 650 

18. 000 
51, 500 

603, OOO 
96, 200 

1,470 
560 
1,360 
30 
3,500 
500 
312 
15, 706 
1, 80C 
1,082 
i 360 

1,325 
29, 950 
995 

Croaker 

8,000 
43, 500 

|!120 

435 





Drum 



500 

1,000 

25 

80| 

Flounders 



Jew-fish 





70. 000 
5, 000 
7, 800 

440, 345 

90. 000 

25. 000 
IS, 000 

50. 000 
580, 000 

95. 000 

3,500 
500 
312 
15, 531 
1,800 
1,000 
3(30 
1,250 
29, 000 
950 

Pompano 







Sailor’s choice .. 







Sea bass 

1,500 

75 



2,000 

100 

Sharks 


i 

Sheepshead 

(350 

32 



1,000 

50 

Spot 



Squeteague 

Whiting 

20, 000 
1,200 

soo 

1 45 



1 , 500 
3,000 

75 

150 

Crab 



Total 




1'* 

09,850 

1, 507 



1, 482, 145 

57, 013 

9, 000 

430 

1, 560, 995 

68, 950 

Cast nets: 

Mullet 



0, 000 
8, 500 

ISO 

340 







6, 000 
356, 500 

180 

11,752 

Shrimp 



348, 000 

11,412 



Total 





14,500 

520 



318,000 

11,412 



362, 500 

11, 932 

Tongs and hoes: 
Oyster 





560, 000 

6, 400 



1, 757, 000 

63, 500 
7,500 

101,500 

145,061 

3,200 

5,440 

2, 418, ,500 
225, 064 


73,100 

12,910 

Clam 



80, 000 

Total 





560, 000 

6,400 



1,837,000 

71,000 

246,564 

8, 640 

2, 643, 564 

86,040 




Gnihs: 

Oyster 

1,848, 000 

30,350 







1,848,000 

6, 041 

30, 350 

1 , 275 

Without apparatus: 
Terrapin 



6, 041 

1,275 










Grand total . . . 

2,511,705 

ToTii? 

12, 600 

1,110 

3, 962, 911 

159,870 

760,347 

32,414 



7, 247, 563 



THE WHOLESALE FISHERY TRADE. 

In 1902 there were 9 firms in South Carolina engaged in the whole- 
sale trade in fishery products. Of this number, 4 were in Charleston, 
and 5 in Georgetown. The firms in Charleston handle large quanti- 
ties of fish from both fresh and salt water, and also oysters, clams, 
terrapin, and shrimp; those in Georgetown deal almost exclusively in 
shad and sturgeon. 


Table showing, by counties, the 7ivmhcr oj persons employed and the capital Inrcstrd in 
the wholesale Jishery trade of South Carolina in 1002, 


Items. 

Charleston. 

Georgetown. 

Total. 

No. 

Value. 

No. 1 

Value. 

No. : 

Value. 

Establishments 

4 

$29, 150 
21, GOO 

5 

$5,800 

7,200 

9 

$34,950 
28, 800 

Cash capital 

Employees 

23 

i 

44 

Total 





50, 750 


13,000 


63, 750 






F. C. 1903—26 
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THE OANKIEH INDUSTRY. 

The canning industry of South Carolina is much more extensive 
than it was in 1S9T, when there vrere only 3 canneries, valued at!^i^,T00. 
The number of persons employed \ras 133, and the output was valued 
at $21,136. In 1902 there were 9 canneries in operation, valued at 
$50,300. The number of persons employed was 1,477, and the prod- 
ucts prepared, consisting of canned oysters, (dams, clam juice, shrimp, 
and mullet, and salted mullet and mullet roc, vrere valued at $374,086. 

Table shoiving the extent of the cannhig \nfJnHte)j, and of the salting (f nndh'f and >nuVet 
rue in South Carolina in 1903. 




Items. 



No, 

Value. 

Establishments 





9 

$50, 000 
121, 500 






i,-i77 

Raw products utilized: 

Oysters 

Clams 

Shrimp 

Mullet 




pouiuls.. 

9'U 
l-% fiOO 
1,0U(> 
74, tKXt 

101,177 
4, 680 

ao 

1, 402 

Prepared products- 

Oysters 




t-lb. cans . 

i 1 

, I,42(;,72K 1 

, 711,290 

! 77, 952 

10, 092 
768 
12, 768 
50, 500 
900 ! 

274.269 

91,412 

5,197 

725 

80 

798 

1,515 

90 

Oysters 

Clams 

Clam juice 

Shrimp 

Mullet 

Mullet, salted 

Mullet roe 




2-1 b. evUi>.. 

Mb. cans..; 

do...| 

do...! 

Total - 






1 OTbOV. 

i 1 


FISHERIES OF GEORGIA. 

The fisheries of Georgia in 1902 gave employment to 2,286 persons, 
of whom 418 were on fishing vessels, 1,256 on boats in the shore fish- 
eries, and 612 were shoresmen in the wholesale fishery trade and 
oyster-canning industry. 

The investment in the fisheries amounted to 1342,150. The munber 
of vessels engaged was 105, valued at $52,950; their net tonnage was 
1,340 tons, and the value of their outfit was $26,035. The number of 
boats in the shore fisheries was 736, valued at $21,574. The fishing 
appai'atus used on vessels and boats was valued at $21,679, and the 
shore and accessory property at $86,912. The (capital utili;?ed was 
$133,000. 

The products amounted to 11,102,610 pounds, having a value to the 
fishermen of $359,081. The species secured in largest <piantitle^ were 
oysters, 1,224,000 bushels, $220,467; shad, 1,029,050 pounds, $75,189; 
shrimp and prawn, 344,127 pounds, $8,408; cat-fish, 288,550 pounds, 
$6,838; mullet, 125,800 pounds, $2,576, and I'ed snappers, 125,000 
pounds, $7,500. 

Compared with 1897 the fisheries of this state in 1902 showed an 
increase of 417 in persons employed, $67,286 in capital invested, and 
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0,109,510 pounds, or 122.35 per cent, in quantity, and $1SS,1T0, or 
110.17 per cent, in value of the products. s 

Oyster fishery . — The oyster is the most valuable product taken in 
the waters of Georgia. The total catch in 1902 b}" vessels and small 
boats aggregated 1,221,000 bushels, valued at ?^220,107, an' increase 
over 1897 of 737,366 bushels and fl33,758, or 151.52 per cent in quan- 
tity and 151.26 per cent in value. The number of vessels eng'agod in 
oystering was 105, valued at $52,950, with a total of 118 men; the 
apparatus in use consisted of tongs and grabs. The catch by vessels 
was 891,500 bushels, valued at $132,617. In the shore fisheries 233 
boats were used, including 3 barges and 1 small steamer. The per- 
sons engaged numbered 125, many of whom were employed in other 
fisheries after the close of the oyster season, and the catch was 332,500 
bushels, valued at $87,820. 

The oysters in Georgia are obtained chiefly from the natural beds, 
and are known as ‘^coon'’ or ‘'Imnch’' o 3 "sters. Many of the o^^stef 
reefs are located above low-water mark, and when the tide recodes the 
oj'sters are entirely exposed, which greatly" facilitates the work of 
gathering them. The fishermen visit these beds witli small sailing 
vessels, from which, after coming* to anchor, large shift's are taken 
and moored over the oyster grounds. At low tide the men land on 
the oyster beds, gather the oysters, and transfer them to the vessols. 

In recent years more attention has been given to the cultivation of 
oysters in this state, and a fine quality for the raw or open stock has 
been secured; but owing to the remoteness of the oyster grounds from 
the habitation of the owner, their general cultivation becomes a rather 
hazardous undertaking, since to maintain the beds in satisfactory 
state of productiveness calls for constant care and watchfulness against 
depredators. There is very little doubt, however, that in the years to 
come private 0 }\ster culture will have to be resorted to on a large scale 
in this state if the o^-ster suppl}" is to be maintained. 

After maii}^ experiments the oyster planters of Georgia have deter- 
mined that the best bottoms are those containing mud of a semi-liquid 
consistenc}", which prevents the starfish from crawling about, and also 
smothers the drill. The drill {Urosalpinx cinerea) does very little 
damage to oysters in shallow water, but is rather troublesome in deep 
water. The salt-water drum is considered the greatest enemy of the 
,young oyster, desti’oying many thousands annually. 

The local demand for shucked or opened oj^sters for the Savannah 
market is supplied from the catch of small boats under five tons, 
the owners of which for the most part reside in the southeastern part 
of Chatham County, on Skidway Island, The oysters ax'e taken from 
the Skidway River, Tybee River and creek, and Halfmoon River, 
and the greater part of the catch is gathered at low tide when the 
oysters are exposed. After securing a load the fisherman returns to 
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his home, where, with the assistance of his family, he opens the oys- 
ters and later conveys them to market to dispose of them to the 
wholesale dealers. In 1903, 53,500 gallons w^ere sold in this way at SO 
cents per gallon, netting $13,000. 

The enactment of a law prohibiting the shipment of oysters out of 
the state for canning purposes ajffords protection to those engaged in 
the canning industry. Quite recently a factory located at St. Marks, 
Fla., which, before the enactment of this law, had received its suppl}" 
of oysters from Georgia, was forced to move into the state, and is 
now located near Brunswick. 

The canning of ‘‘cove” 03’'sters has received a great impetus since 
1897, as new markets have been opened for the product of the can- 
neries, which is now shipped to nian^^ of the Western States, a large 
quantit}^ finding its way into the mining camps of Alaska. One can- 
ner recently sold $50,000 worth of his product in California. The 
oysters used in canning are about 90 per cent ‘“coon’' or “bunch'’ 
03^sters and 10 per cent large 03" slers taken in deep v/ater. 

Shad fishery . — The shad is the most prominent species of fish occur- 
ring in the waters of this state, and its capture constitutes one of the 
leading industries of the coastal rivers of Georgia, giving emplo3^^- 
ment to over 400 men during the fishing season. The product of the 
shad fisheries in 1903 amounted to 1,039,050 pounds, valued at $75,189, 
au increase over 1897 of 341,500 pounds and $38,484, or about 31 
per cent in weight, and 61 per cent in value. The catch is greater in 
quantit3Mxnd value than that of aiyy other species taken in the fisheries 
of Georgia except the 03"stcr. Of the various rivers of the state to 
which shad resort, the most important are, in the order named, the 
Ogecchee, Savannah, and the Altamaha. 

The commercial fisheries of the Ogeechce lliver are prosecuted in 
the counties of Chatham and Bryan, and though the fish ascend the 
river a long distance above the limits of these counties, the industry 
is unimportant and the few fish taken are used localljx The total 
catch in this river in 1903 was 143,275 shad, weighing 569,100 pounds, 
valued at $35,569; this represents more than half of the quantit}^ and 
nearly half of the value of the entire catch of sliad in the watei's of 
the state. About 300 men were emplo3"ecl, using 149 nets and an 
equal number of boats. The larger portion of the catch, or 435.100 
pounds, with a value of $26,259, was taken on the Chatham Count3^ 
side of the river, where 218 men were engaged. The only apparatus 
used was the gill net. The nets average about 150 3^ards each, with a 
5i-inch mesh, and are from 35 to 50 meshes deep. The nets are fished 
day and night during the season, and the best catches ai^e made on the 
slack of the ebb tide and on the flood. 

The shad season on the Ogeechce Eiver opens about Januar3^ 15, at 
which time the fishermen erect tents and other means of shelter along 
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the river at various localities and camp until the run is over, in the 
latter part of March. The catch is shipped to Savannah, whence it is 
distributed to the northern markets. 

The shad fisheries of the Savannah Kiver show a decline in recent 
years. In the opinion of some of the fishermen this condition has 
been due partly to mudd}- water and the construction of a jetty at the 
mouth of the river. The fish seem to have larg-cl}^ forsaken the main 
channel, and the greater part of the catch is now taken in what is 
known locally as Back Eiver, an arm or cut-off of the main stream 
below the city of Savannah. In 1902 the number of shad obtained 
was 63,000, weighing 252,000 pounds, and valued at $15,750. The 
catch was taken by 120 fishermen, using 60 boats and 96 gill nets, the 
latter having a 5-inch mesh and an average length of about 600 feet. 

With improved shipping facilities the shad fisheries of the Altainaha 
Eiver have grown in importance during recent ^mars. In 1902 the 
catch amounted to 111,950 pounds, valued at $13,270. The shad are 
all taken in drift gill nets, })etween Doctortown and the mouth of the 
river. The fishing season on the Altamaha begins and ends earlier 
than in any of the rivers previousl}" mentioned, the period being fixed 
by law from Januaiy 1 to April 20. 

Many of the fishermen make their headquarters at and below Darien 
during the shad season, where buyers for the northern markets are 
located. During the early part of the season of 1903 large i")rices 
WTre obtained by the fishermen, roe shad selling for $2.50 each and 
buck shad for $1 each. The prices for the season averaged 60 cents 
each for roe shad and 25 cents each for buck shad. 

The fishery on the Georgia side of St. Marys Eiver is of little con- 
sequence. In 1902 a few set gill nets were fished, in which were 
taken 11,200 shad, or 56,000 pounds, valued at $5,600. These were 
marketed at Oakwell, Ga. 

Terrapin fisliery . — The diamond-back terrapin fisher}^ of Georgia 
shows a slight falling off as compared with the returns for 1897. In 
1902 the catch consisted of 1,282 dozen terrapin, weighing 33,308 
pounds, and having a value to the fishermen of $11,136. The fishery 
is carried on principally by 1S8 men, with 121 boats, valued at $2,140, 
and 125 seines, vahied at $4,656. There was also one vessel engaged, 
with two seines valued at $80, and a crew of 3 men. The boats usually 
start in the spring and make trips of two or throe weeks’ duration. 
Wlien the fishing ground is reached one of the crew raps sharply on 
the side of the boat vfith a stick, the noise causing the terrapin to rise 
to the surface. Their whereabouts thus disclosed, the seine is set 
around them. The seines used arc generallj^ from 40 to 65 fathoms 
long and 45 meshes deep, the meshes being 5^ inches stretched. In 
July, August, and part of September terraxiiii are taken by ^‘‘bogging.” 

The eggs, which average from about 8 to 10 in number, are laid in 
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April and May and are deposited in the sand. Few terrapin are 
bought during the spawning season (April and IMay), as they are not 
apt to survive the summer in crawls. Those taken in July or later arc 
more hardj^, and few d\e before the time to market them. Terrapin 
are gwaded l\y the dealers into “^‘counts,'' G to 8 inches long, or an 
average of 6^ inches, weighing 21- pounds each; ‘^hree-fourihs/’ 
to 0 inches long, weighing pounds each; "'one-haHV' 5 to 5^ inches 
long, weighing 11 pounds per dozen; and bulls/'' -1 to 41 iiiehes long, 
weighing one-half pound each. 

Fishery legislation , — An act prohibiting the catching of sturgeon in 
the waters of the State for a period of five 3"ears was approved 
December 5, 1901. It has also been made illegal to irse any kind of 
nets, except cast nets, for any species from June 1 to September 1 
each year. 

Statistics , — The following* tables show the number of persons 
employed, the amount of capital invested, and the quantity and value 
of the products of the fisheries of Georgia in 1902: 

PenoiiB engaged, 

Hv)^^ ony.iged. ; X‘>. 


Ill vc?!Si*l fishcnc'^ I 4 ig 

In shore or boa t fisheries j l , 2r>0 

Shoresmen (UJ 


Total 2 , 2 K(> 


Tidile of appai'((tiin and rajidaL 


Items. 

No. 

Value, i 

1 , 1 

1 Items. 1 No. ' Value. 

Vessels fishing | 

105 

1,340 

$52,050 ■ 

Apparatus— shore fishenos: | 

Cast nets ! IRQ i 

I 

1 $605 

1 5, 156 

1 444 

‘ 1,560 

153 
72 
86, 912 
133, 000 

Tonnage 7 ' 

Outfit 

26,035 
21, 574 

1,156 * 
493 
225 
80 

1,260 ii 
10,385 |; 


Boats fishing 

736 

ISO 

382 

1 Lines ' 

Apparatus-vessel fisheries: 
Oyster tongs 

1 ' Oyster tonga ' 260 - 

! Ovster grabs ! 197 i 

Oyster grabs 


Lines 


Seines I 

2 

Cash capital ".t.V ' j. i 

Apparatus— shore fisheries: | 

Pound nets ! 


Total L. .. 

342,150 

Gill nets ....; 

1 
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Table o/prodiaiy. 



Tot a 

1. j 


T(dal 


Species. 

Lb^ 

Value, 


Lbs. ! 

\biltJt*. 


22, 500 


Shad 

1,0-29, 050 

®7:>, ISO 

Black bass 

1,250 

62 

Sheepshead 

50,000 ' 

2,500 

Carp 

.50,000 

1,500 

Squetea^ne 

82,5.50 i 

1,107 

Cat-ilsh 

2H8, 550 

6,838 

Striped bass 

12,500 i 

175 

Channel buss 

84,000 

1,607 

Suii-iish 

2,200 i 

102 

Croaker 

28, 825 

870 

Whiting’ 

57, 425 

2,608 

Drum 

25400 

1,000 

1 Shrimp^ 

68,127 ' 

2, 65S 

Eel 

5,300 

106 1 

1 Prawn 

276,000 , 

5,750 

Flounders 

2,600 

60 i 

Crab, hard 

80,000 ! 

3,lf^0 

Groupei's 

50,000 

1,500 ; 

Terraiun 

30,308 1 

11,136 

Hickory shad 

1.800 

90 1 

Turtle 

975 1 

20 

Mullet 

325,800 

2, 576 1 

I Oyster 

\n 8.568,000 

220,467 

Perch 

Pilrp 

4,000 

350 

120 1 
18 I 

Clam 

10,000 

825 

Red snapper 

Sea bass 

12.5,000 

76,500 

7,500 j 
6,082 ' 

! 1 

Total 

! 11, 102, 610 

I j 

359,081 


a 1,224,000 bushels. 1,250 bushels. 


THE FISHERIEvS CONSIDERED BY COUNTIES, 

The coast fisheries of Georgia are carried on ia 7 counties, com- 
prising the 6 fronting on the Atlantic Ocean, and "V^'avne County on 
the south side of the Altamaha iliver. They arc of greater importance 
in Chatham Count}" than in all of the other counties combined. The 
number of persons employed in that county was the investment 

was $241,092, and the products amounted to 8,313,745 pounds, valued 
at $270,488. This considerably exceeded the entire yield for the State 
in 1897, the increase being principally in the catch of oysters. In 
^Vayne County the fisheries are exclusively for shad. 


Jlible Rlioivhuj, by ccmrdm, the number of persons employed In the fshcries of Georr/iu in 

‘ 190J. 


Counties. 

VeH^el 

fisher- 

men. 

Boat 

tislier- 

men. 

Shores- 

men. 

Total. 

Bryan 


80 


80 

Camden i 


63 


63 

Chatham j 

342 

700 

387 

1,429 

Glynn i 

70 

201 

1 ISO 

451 

Liberty 


26 

45 

70 

McIntosh 1 

! <5 

163 


169 

Wayne 


24 


21 

Total i 

1 418 

1,256 

i 

612 

2,286 
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Table showing ^ by coimtks, the vessels, boats, and apparatus euiployed hi the fisheries of 

Georgia in 1902, 


Items. 

Bryan. | 

Camden. 

Chatham, 

1 Glynn. 

No. 

Yalue, 

No. 

1 Value, 

No. 

Value. 

No. 

Value. 

Vessels tlshiiig 


I 


i 

84 

§40, 650 

18 

§11, 800 

Tonnage 


j 


t 

1,101 

; 210 ! 
1 

outiit r. 






21,745 

3, 955 
1, 770 

Boats lishing 

42 

mo j 

i 

35 

1 ^970 

372 

lo/Jll 

1 157 1 

Apparatus— vessel lislienes: 

Oyster tongs 

102 

972 

18 i 

184 

Oyster grabs 


; 1 


307 

385 ^ 

69 

99 

Lines 





225 

Seines 





2 

80 i 



Apparatus— shore fisheries: 

Pound nets 

3 

540 



4 

720 

j 



40 

1,400 

3 

120 

205 

100 

6,215 1 
500 

31 

35 

930 

175 

Cast nets 


Seines 



19 

710 

39 

1,560 

34 

1,080 

Lines 



325 

23 

Oyster tongs 





i 222 

1,332 1 
49 

‘23 

138 

Oyster grabs 



15 

19 

52 

33 

49 

Clam tongs and hoes 




12 

65 i 

10 

5 

Shore and accessory property 


300 


025 

60,325 ' 
90,000 ; 

20, 442 

Cash capital 





30, OUO 








Total 


2,080 


2,450 


241,092 


70, 650 







Itcm.s 

Liberty. 

McIntosh. 

1 Wayne. 

Total. 

No. 

Value. 

j No. 

Value. 

No. 

Value. 

No. 

Value. 

Vessels fishing 




§500 



105 

§52, 950 

Tonnage T. 



j 29 



1,310 

Outfit 



335 



2(i, 035 
21,574 

Boats fishing 

21 

§1,130 ^ 


1,200 

12 

§120 i 


Apparatus— vessel hshenes: i 

Oyster tongs 

j 97 

180 

1, 156 

Oyster grabs 



i « 

9 



382 

' 493 







225 

yeines 







2 

SO 

A pparaULS— shore 1 i s h e r j ea : 

Pound nets 


i 





1 , 260 

Gill nets 

r, 

! 150 j 

[ 46 

1,210 

' 13 

3G0 

347 

10, 385 
695 

Cast nets 


4 

20 

139 

Seine.s 


1 

45 

1,800 



137 

5,156 

Lines 



96 



444 

Oyster tongs 

15 

90 




260 

1, 5(ta 
153 

Oyster grabs 

17 

21 1 

j 

10 

15 



127 

Clam tongs and hoes 

4 



1 26 

1 

72 

Shore and accessory property 


5,020 i 
13,000 


200 

1 


80, 912 
133, OUO 

Cash capital 








1 





Total 


10, 413 

1 ! 

5,385 

i 


480 


342, 150 


! 

i 
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Tahle showing, hy counties and species, the yield of the fisheries of Gcorgin in 0)0-2. 


Species. 

Bryan. 

Camden. 

Chatham. 

Glynn. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 


10, OOO 
250 

$200 

12 



12,500 

1,000 

50.000 
264,500 

26.000 
23,125 
16, 000 

5, 300 

$250 
50 
1,500 
6, 140 
1,300 
756 
800 
106 














8, 560 

128 



7,500 

2,000 

6,000 

6,700 

$150 

lOO 

160 

134 

Channel bass 

6,900 

r207 

Croaker 



Drum 



2,400 

72 

Eel 



Dl Guilders 



800 

24 

1,800 

45 




50. 000 
1,200 

68. 000 
4,000 

200 
125, 000 

73. 000 
677, 100 

50. 000 

42.000 
1,500 
1,700 

43. 000 

28. 000 

1.500 
60 

940 

120 

10 

7.500 
5,840 

42,319 

2. 500 
2,140 

105 

77 

2,210 

1,150 


600 

80 





Mullet 

48,000 

1,440 

7,000 

140 




Pike 

150 

8 










Sea bass 





3,000 

40,000 

210 

5,000 

Shad 

141,000 

9,000 

66, 000 

5,600 


Squeteague 



3,000 

90 

32,250 

1, 612 


1,000 

500 

70 

25 

Sun-fish 





Whiting 



13,^75 
40, OOO 

383 
1, 499 

Shrimp 



127 

276,000 

9 

5,750 




Crab 



60, 000 
11,420 
500 
6,675, 900 
2, 800 

2,400 
4, 820 
10 

180,210 

175 

20, 000 
9,600 

750 
2, 720 

Terrapin 



2,400 

800 

Turtle 

‘i75 

10 

Oyster 

77, 000 

1,100 

1,174,600 

800 

19, 777 
50 

Clam 



Total 





165, 525 

9, 483 

472,627 

15,092 

8,313, 745 

270, 488 

1,364,025 

32,670 


Species. 

Liberty. 

McIntosh. 

Wayne. 

Total. 

Lbs. 

Value. 

Lbs. 

Value 

Lbs. 

Value. 

Lbs. 

Value. 

AlcwivCvS 







22. 500 
1,250 

50, 000 
288, 550 
34,900 
28, 825 
25, 100 

5, 300 
2,600 
50, OOO 
1,800 
125, 800 
4,000 
350 

125. 000 

76. 500 
1,029,050 

50,000 
82, 550 

2, 500 

2, 200 
57, 4:>5 
68, 127 

276. 000 
80, OOO 
33, SOS 

975 

8, 568, 000 
10, OUO 

$450 
62 
1,500 
6, 838 

1.607 
870 

1,006 

106 

69 

1.500 
90 

2,576 

120 

18 

7.500 
6,082 

75, 189 

2. 500 
4,107 

175 

102 

2.608 
2, 658 
5,750 
3,150 

11,136 

20 

220, 167 
825 

Black bass 







Carp 







Cat-fjsh 



8,000 

$120 



Channel bass 





Croaker 



700 

14 



Drum 





Eel 







Flounders 







Groupers 







Hickory shad 







Mullet 



2,800 

56 



Perch 





Pike 







Red snapper 







Sea bass 



500 

86,750 

32 
10, 750 



Shad 

G,000 

1600 

19, 200 

$1, 920 

Sheepshead 

Squeteague 



5,300 

265 



Striped bass 





Sun-fish 








Whiting 



650 

15 



Shrimp 





Prawn ! 







Crab 








Terrapin 



9, 888 

3,296 



Turtle 





Oyster 

490, 665 
6,400 

10,500 

GOO 

150, 500 

2, 8S0 



Clam 



Total 





502, 400 

11, 700 

265,088 

17,728 

19, 200 

1,920 

11,102,610 

359, 081 
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THE FKODUCTO BY APPARATUS. 

— The vessel iisheries of (Tcoro-ia are prosecuted 
cliieilr in Chatham County, but also to a limited extent in Clynn and 
McIntosh counties. The vessels are all engaged in the oyster lishery, 
and the principal forms of apparatus employed are oyster tongs and 
gra]>s. Lines are used in taking red snapper, groupers, and sea bass, 
and seines in the capture of terrapin. The number of vessels has 
increased since IShT from 51, valued at §:2l,I25, to li^o, valued at 
^52,050; and the catch from 2, OSLsTO pounds, valued at ^$32, 577, to 
6,489,000 pounds, valued at §^147,887. The catch in 1897 consisted 
wholly of oysters, but in 1902 it included 6,240,500 pounds, or 891,500 
bushels, of oysters, valued at §132,647, 248,000 pounds of red snapper, 
groupers, and sea bass, valued at §14,800, and 1,100 pounds of terrapin, 
valued at §400. 

S/iore Jhherles, — The apparatus employed in the shore iisheries con- 
sisted of pound nets, gill nets, cast nets, seines, lines, oyster tongs 
and grabs, clam tongs and hoes. The catch aggregated 4,613,010 
pounds, valued at §211,194. 

The catch taken with oyster tongs and grabs amounted to 332,500 
bushels of oysters, valued at §87,820. Gill nets were next in impor- 
tance, the yield being 1,075,325 pounds, valued at §77,164. The 
species secured in largest quantities in gill nets were shad, 1,029,050 
pounds, valued at $75,189, and squeteaguo, 28,750 pounds, valued at 
§1,437. The catch with lines Avas 622,525 pounds, valued at §21,3.sS, 
consisting chiefl}" of cat-fish, crabs, carp, shcepsliead, squeteague, 
whiting, croaker, and channel bass; wfitli seines, 404,435 pounds of 
various species, valued at $19,640; with cast nets, 126,800 pounds, 
valued at $3,339; with pound nets, 46,425 pounds, valued at $1,018; 
and with clam tongs and rakes, 10,000 pounds, or 1,250 bushels of 
hard clams, valued at $825. 

The following tables show^ the quantity and value of products taken 
with each form of apparatus in the vessel and shore fisheries of 
Georgia in 1902: 


Table showing, by counties, the yield of the vessel fisheries of Georgia in toog. 


Apparatus and species. 

Cbatlmm, | 

Glynn. j McIntosh. 

Total. 

Lb-t. 

A’'alue. j 

Lba. 

Value. ; 

Lba. 

Value. ‘ 

Lbs. 

Value. 

Oyster tongs and grabs; 
Oj'ster 

Lines: 

Groupers. 

5.803,000 

1118,240 

828,100 

*12,427 

: 108,500 

St, 980 

6,240,500 

1^132, 047 

50.000 
125,000 : 

73.000 

1.500 

7.500 
6,840 





50.000 
125,000 

73.000 

1.500 

7.500 
5, 840 

Red snapper 



! 1 


Sea bass 



t i 


Total 





248,000 

1,100 

14,840 

400 





248,000 

1,100 

14,840 

400 

Seines: 

Terrapin 





Grand total 




5,553,000 

133, 180 j 828, iOO 

12,427 ' 108,500 j 1,980 | 6,489,000 

147, 887 
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Table yhoieliiff, by coiinlitfi, apparalim, and spiwx, the i/irhJ of the nhore jhJn’i'ie.'t of Gi orifin 

in 190.‘. 



Bryan. 

Camden. 

Chatham. 

Gi)nn. 

Apparatus and sj)ecies. 









Lbs. 

Value. 

Lbs. j Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Pound nets: 



1 






10 000 

S'200 


12, 500 

S250 




’ 9,^0 

12 


'200 

10 




8, r>r}0 

12.S 

1 

10, 000 

150 




Piko 

150 

8 

1 

'200 

10 



Striped bass 

1,000 

70 

' 

1,500 

105 




.fiOO 

25 


GOO 

30 



Turtle 

475 

10 

' 

500 

10 


Total 

20, 925 

453 

i 

25, 500 

565 

1 

Gill nets- 



1 





Channel bass 



1 



2,000 

Sioc 

Drum 






3, 000 

cc 




1 



1,800 

4, 

Hickory shad 

COO 

30 



1,200 

60 



Mullet 






2, m 

ss 

Shad 

144, 000 

9, COO 

56,000 1 !&5,600 

677, 100 

42, 319 

40, 000 

5, OOC 

Squeteague 






27,250 

1,30*2 

Whiting 






5,275 

158 

Total 

144, GOO 

9, 030 

56,000 1 5,600 

67S, 300 

42, 379 

82,125 

6. 781 

Cast nets: 



1 





Channel bass 




6, 000 

300 



Mullet 




68, COO 

910 

1,200 

84 

Whiting 





10, 000 

500 



Shrimp' 



i 

1 

2S, 000 

1,150 

5, out) 

187 

Total 




1 



112,000 

2, 890 

9,200 

271 

Seines: 



1 





Channel bass 



6, 900 1 207 





Drum 



2,400 1 72 




Flounders 



800 i 2t 






Mullet 


1 

48,000 ' 1,140 





Squeteague 


i 

1 3,000 1 90 





Shrimp 


1 1 

127 9 



35,000 

1,31*J 

Prawn 



276,000 5,750 





Terrapin 

1 1 


: 2,400 800 

10, 320 

S, 920 

9, tlOO 

2, 726 

Total 

! 

1 

339,627 8,392 

10,320 

3, 020 

44, 6tH) 

4,032 

Li lies- 

1 



j 




Black bass 

I 1 

1 

i 

800 ' 

40 



Carp 


1 


50, 000 

1,500 



Cat-dsh 


1 

i 

254,500 j 

5, 990 

7,500 

156 

Channel bass 



1 i._ 

20,000 

1,000 



Croaker 





23,125 ' 

756 

5, 000 

100 

Drum 


i 

1 1 

16,000 

800 

3,700 

71 

Eel 



1 

5,300 

106 



Perch 


1 1 


120 



Sea bass 



[ ! 

4,000 j 


SdlOO 

i 216 

Sheepshead 



' 

50,000 1 

.. 

2, 500 



Squeteague 

, 

1 

42,000 ' 

2, 140 

5, 000 

250 

Sun-fiah 



1 

1,100 j 

47 



Whiting 



[ 

33,000 1 

1,710 

8,500 

225 

Crab 



! 

60,000 i 

2, 400 

20, 000 

750 

Total A 

j 

! 

559,825 j 

19, 109 

52,700 

1, 752 

Oyster tongs and grabs: 




i 




Oysters 



! 77,000 1,100 

1,372,000 I 

G7, 970 

346, 500 

7,350 

Clam tongs and hoes: 








Clam,, 




2,800 

175 

800 

5(1 

Grand total 

165, 525 

9,483 

472,627 15,092 

! 

2,760,715 


535,925 

i 
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Table sliOK'huj by counties, apparatus, and species the yield of the shore fisheries of Georgia 

in 1902 — Continued. 



Liberty. 

McIntosh. Wayne. 

Total. 








Lbs. Value. 

Lbs. 

Value. Lbs. Value. 

Lbs. 

Value. 

Pound not.s: 






Alewivcs 




22, 500 

$450 

Black basa 




450 

22 

Cat-bsh 




IS, 550 

278 

Pike 




350 

18 

Striped ba^s 




2, 500 

175 

Siin-lish 




1,100 

55 

Turtle 




975 

20 

Total 




40, 425 

1,018 

Gill nets: 






Channel bass 




2 000 

100 

Croaker 


200 

84 . . . 

^900 

4 

Drum 




3, onn 

60 

Flounders 




1 , 800 


Hickory shad 




1,800 

90 

Mullet 


300 

6 

3, 100 

62 

Sea bass 


200 

14 

200 

14 

Shad 

6 , 000 sooo 

86, 750 

10,750 19,200 $1,920 

1,029,050 

75,189 

Squetoague 


1,500 


28 7.00 

1 437 

Whiting 


150 

5 

6,' 425 

*163 

Total 

6, 000 600 

89,100 

10,854 19,200 1,920 

1, 075, 325 

77,164 

Cast nets: 






Channel bass 




0 000 

300 

Crt taker 


500 

10 

600 

10 

Mullet 


2,500 

50 

74, 700 

1 074 

Sea bass 


300 

18 

300 

’ 

Squcteague 


1, 8U0 

90 

1,800 

90 

Whiting 


500 

10 

10, 500 

510 

Shrnnp 




3:4 0f)0 

1 337 







Total 


5, 000 

17S . . 

12<; 800 

3 339 







Seines: 






Channel bass 




G, 900 

207 

Dram 




2, 400 

72 

Flounders 




800 

2t 

Mullet 




48, 000 

1,440 

Squeteagno 




3, 000 

90 

Shnnip 




35, 127 

1,321 

Prawn 




276, 000 

6* 760 

Terrapin 



3,296 

32,’ 208 

10, 736 

Total 


9,<S88 

3,296 

404, 435 

19,610 

Lines: 






Black bass 




800 

40 

Carp 




50 000 

1 500 

Cat-fish 


8, 000 

420 

270* 000 


Channel bass 


1 


**1 v/y V/ViU 
20 000 

O, (iOU 

1 000 

Croaker 




28* 125 

856 

Drum 




19* 700 

874 

Eel 




6* 300 

106 

Perch 




4 000 

len 

Sea bass 




3 000 


Bheepshoad 




50! 000 

2, 500 

Squeteaguo 

Sun -fish 


2,000 

100 

49,000 

1 TOO 

2,490 

47 

VvTiiting 




-1 y ■Av/v,' 

41 500 

y 4 

3 935 

Crab 




80 000 

3* 150 





w, wy 


Total 


10,000 

620 

622, 525 

21,388 

Oyster tongs and grabs: 






Oysters 

490, 000 10, 500 

i 42,000 

900 

2, 327, 600 

87, 820 

Clam tongs and hoes: 





Clam 

6, 400 600 



10,000 

825 

Grand total 

"^502,400 11,700 

166,688 

15,748 19,200 1,920 

4,613,010 

211, 194 
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WHOLESALE FISHERY TRADE. 

The wholesale trade in fresh fish, o^'sters, etc., in G'eorg’ia, centers 
chiefly at Savannah. In 1902, 6 firms, emplojdng 90 persons, were 
engaged in this branch of the industry. The value of the property 
utilized was 110,000, and the cash capital amounted to 

Table shoiring ike persoyis employed and capital Invested hi the irhoh'.^tale fishery trade of 

Georgia in 1902, 


Items. 

No. 

Value. 

1 

Establishments * 

6 

i $40,000 

Cash eapital * 


44.00(3 

Wages yai, id ! 


1 19,020 

1 

j 

Employees 

90 


OYSTER-CANJsHNG INDUSTRY. 

There has been a large increase since 1897 in the extent of the oyster- 
canning industry of this state. The number of canneries has increased 
from 3, worth i$31,000, to 6, worth $11,800; the number of persons 
employed, from 383 to 522; the cash capital, from $50,000 to $89,000; 
the quantity of oysters used, from 363,998 bushels, costing $19,993, 
to 582,200 bushels, costing $78,125, and the value of the output, 
including canned and other products, from $127,118 to $202,019. 

In 1902, 3 canneries were located in Chatham County, 2 in 
County, and 1 in Liberty CountyL The products sold consisted of 
1,971,001 1-pound cans of 03 ^slers, valued at $123,075; 620,000 2-pound 
cans, valued at $77,099, and 250,000 bushels of oyster shells, valued at 
$1,875. 

Table showing the oyster-canning industry of Georgia in 1902. 


Items. 

No. 

Value. 

Establishments 

Cash capital 

6 

$44, 800 
89, OOO 
45, 025 

Wages..* 


Employees 

522 
5S2, 200 

I 1,971,004 
' (>20, 000 
2e0,000 

Oyste i\s n tilizod bushels. 

Oysters canned. 

One pound cans number.. 

Two-pound cans do 

Oyster shells sold busliels. 

7H, 125 

12:-!, 075 
i 77,001) 
1,875 


FISHERIES OF EASTERN FLORIDA. 

The cast coast of Florida is veiy favorablj’ situated for carrying on 
commercial fishing. It has numerous rivers, baj’s, and lagoons indent- 
ing the 150 miles of straight shore line, the principal ones being St. 
Maiys River, which forms the dividing’ line between Florida and 
Georgia, Nassau River and Sound, St. Johns River, Matanzas River, 
Halifax River, Mosquito Lagoon or Hillsboro River, Indian River, 
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St, Lucie Sound, Lake Worth, and Bi.scayne Bay. Si. Marys and St. 
Johns are the only real rivers, the others ]>eing' merely lagoons or 
arms of the sea, from which they are sepiirated by low sandy bars. 
These waters are favorite feeding and breeding grounds for marine 
species and for anadromous siiecies, such as ale wives and shad. 

The principal fishing towns are Fernandiua, on St. Marys Eivi^r; 
jMayport, Fulton, New Berlin, Jacksonville, Palatka, and Sanford, on 
St. Johns River; St. Augustine, on ]\[atanzas River; Xevc Smyrna, 
on Mosquito Lagoon; Aurantia, Titusville, Cocoa, Grant, and Sebtis- 
tian,'^onL Indian River; Fort Pierce and Eden, on St. Lucie Sound; 
West Palm Beach, on Lake Worth; Lantana and Fort Lauderdale, on 
the coast, and Miami, on Bisca3mG Ba^". 

The fisheries of eastern Florida are second in importance in the 
South Atlantic States, being surpassed by North Cai'olina only. 
Recent figures are not available for comparison with those of 1902. 
In 1890, when the last complete canvass wais made, 7,463,531 pounds 
of fishery products, valued at $219,870, were taken, and in 1902, 
19,584,2()o pounds, valued at $477,868, a gain of 12,120,734 pounds 
and $257,098. The increases are principally in the alewife, black-bass, 
cat-fish, mullet, pompano, squeteague, oyster, and prawm fisheries, 
while the chiiimel-bass, drum, and shad lislieries have decreased and 
the sturgeon has disappeared completely. In persons employed there 
was an increase from 1,404 in 1890 to 2,698 in 1902, a difference of 1,294, 
while the total investment iucreased from $142,105 in 1900 to $354,835 
in 1902, a difference of $212,730. 

For many years the fishermen of the eastern coast of Florida failed 
to avail themselves of the prolific snapper banks w'bich lie a short 
distance off their shores. Those banks were fished mainly by New 
England vessels, which landed their catch at Savannah. One vessel 
from Fernandina now engages in the fishery, and it is probable that 
others will follow the example. A few other vessels from Nassau 
County engage in oystering, while one vessel in Dade County uses 
purse seines for Spanish mackerel during the winter and early spring. 
These are all new features, as there were no vessel fisheries in this 
section of the state at the time of the last canvass. 

The fisheries of Indian River suffered severely last year because of 
an epidemic, which began about the middle of September and con- 
tinued until the last of the month, killing thousands of fish. Tlie 
principal mortality was in that section of the river lying between the 
Narrows and Sebastian. A southeast wind seemed to drive the dis- 
eased fish toward Sebastian, some even going so far as Grant. All 
species seemed to be affected, but the mullet suffered least. 

A female sturgeon, full of eggs, weighing about 175 pounds, and 
measuring about 6 feet in length, was caught in a gill net in the Indian 
near Fort Pierce, in January,. 1993. Six shad were taken in 
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gill nets in the St. Lucie Eiver on Febrmiry IS, 1902— a rather umi.sual 
occurrence. 

Quite an iiidustiy is still maintained on the rivers and the interior 
lakes and streams in the hunting and trapping of alligators and otters, 
which are brought to the coast and sold at Cutler, Miami, Fort Lau- 
derdale, West Jupiter, Fort Pierce, and Titusville. The buyers either 
ship direct to the tanners and furriers in Newark, N. J., or to the 
wholesalers in eTacksonville. 

A new industry is the gathering of pcriwdukles near Pablo Beach, 
in Duval County. These are taken by means of shovels with wdre 
scoops, and are used for making wdiat is locally called ‘^donack'’^ soup. 
The periwinkles, in the shell, are put into a pot and boiled and then 
strained, the shells being thrown away. 

In Nassau County are to be found a few pens for holding terrai)in 
for market. 

An effort is being made by^ parties at Miami to introduce to the 
trade dried king-fish, and an excellent article has lieen prepared. 
Heretofore the princilial market for king-tish has been Havana, 
Cuba, which would take only the fresh product, and as the fish are quite 
abundant in the season, there has nearly always been an oversupply, 
thus cutting the fisherman’s price to a very low figure. If a demand 
for dried king-fish could bo developed, the fishery might be greatly 
increased. 

The East Coast Railway is now being extended below Miami, and it 
is probable that it will be continued on to Cape Sable. This will open 
up the lower part of Dade County and will doubtless cause a consideralde 
expansion of the fisheries in that region, wdiich have hitherto not been 
prosecuted to any great extent on account of the lack of a convenient 
market. 

Owing to the constantl}" increasing demand for cat-fish in the west, 
sea cat-fish are now being- utilized quite largely, as the river cat-fish 
can not be secured in sufficient quantity. This is a departure, sea cat- 
fish having been hitherto either killed or thrown back into the water 
when taken on the lines or in the nets of the fishermen. 

The following tables show in condensed form the condition of the 
fisheries in 1902: 

Perso'iis employed. 


How engaged. 


Ko. 


On vessels fishing ...... 

On vessels transporting 
Shore or boat fisheries. . 
Shoresmen 


3S 

5 


2 221 
’Si 


2.693 


Total 
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Table of apparatus and capital. 


Items. 

No. 

Value. 

Items. 

No. 

Value. 

Vessels fishing 

7 

; 1^6,225 

Apparatu.s— shore fisheries— 
Continued: 



Tonnage 

98 

i 


Outfit.'^ 

1,405 

1, 655 

125 

f693 

518 

Vessels transporting 

*1 

Lines 

Tonnage"" " 

18 

Tongs and rakes 

117 

743 

Outfit 

750 

Spears 

20 

10 

Boats - 

1,400 

71,710 

Guns 

167 

2, 605 
2, 351 
101 

Apparatus— vessel fisheries- 
Purse semes 

Traps, otter 

2. 915 

2 

800 

Grabs 

80 

Lines 


42 

Shovels 

3 

2 

Grabs 

i9 

23 

Shore and accessory property. . 

80, 490 
115, 750 

Apparatus-^bhore fisheries: 

TTmil 1 

Casli capital 


143 

1,781 

1 

10,477 

58,436 

50 



Gill nets ■ 

Total ^ 


354, 835 

Pound nets 









Table of products. 


Species 


Ale wives 

Angel-fish 

Borracuda 

Black bass 

Blue-fish 

Bom to 

Bream 

Cat-fish 

Channel bass 

Crevall6 

Croaker 

Dram 

Flounders 

Groupers 

Grunts 

Hickory shad 

King-lish 

Mangrove snapper 

Mullet 

Mutton -fish 

Permit 

Pig-fish 

Pompano 

Porgy 

Red snapper 


Lbs. 

Value. 

Species. 

Lbs. 

Value. 

405, 697 

1rl,596 

Sailor’s choice 

43,583 

$831 

4,550 

71 

Sea bass 

29, 800 

1,045 

1,000 

60 

Sergeant-fish 

2,828 

43 

314,310 

12,449 

Shad 

1,819,431 

124, 760 

79,500 

3,548 

Sheepshead 

404,251 

7,400 

7, 120 

212 

Spanish mackerel 

659, 088 

34,374 

043,514 

14, 149 

Spot 

32,451 

825 

616,742 

12, 152 

Squeteague 

898, 563 

26, 967 

114, 635 

3, 175 

Strawberry bass 

221, 606 

5, 166 

5, 900 

95 

Whiting 

82, 150 

3, 657 

6, 593 

191 

Yellow-tail 

1,366 

21 

20,250 

640 

Alligator hides 

« 100, 687 

13,538 

49,380 

1,392 

Clam, hard 

?>5,200 

325 

20,910 

486 

Crab, hard I 

0 6, 066 

152 

33,442 

755 

Ovster 

<Z2,U)3, i83 

37,188 

58,666 

2, 651 

Otter skins 

t'2,927 

17,352 

31,790 

318 

Periwinkle 

5,400 

T20 

8,043 

124 

Prawn 

3, 012, 360 

02, 896 

7,310,916 

62,347 

Shrimp 

494 

34 

4, 740 

96 

Terrapin 

/8,910 

1,164 

10,312 

254 

Turtle 

' 1-2,200 

787 

1 , 800 

28 

Tortoise shell 

20 

50 

265,231 

21,835 




5,300 

159 

Total 

19,584,265 

477, 868 

20,000 

o 

o 





rt Represents 22,S75 in number, 
b Represents G50 bushels- 


o Represents 18,198 in number. 
d Represents 309,089 bushels. 


Represents 2,927 in number. 
/Represents 1,480 in number. 


THE FISHERIES CONSIDERED BY COUNTIES. 

Commercial fishing in eastern Florida is carried on in six coastal 
counties (Nassau, Duval, St. John, Volusia, Brevard, and Dade), and 
two interior counties (Orange and Putnam). In persons employed, 
investment, and quantity of catch, Brevard County takes the lead, the 
value of the catch, however, being exceeded by Nassau County. 
Indian River is almost wholly within Brevard County. Nassau 
County is second in persons employed and quantity of catch, while 
Dade Coimty is third in persons employed and second in value of 
investment. The greater part of the squeteague, and more than half 
of the mullet, were taken in Brevard County; all of the, red snappers, 
nearly all of the prawn, and more than half of the oysters came from 
Nassau County. Duval County leads in the shad catch, Orange 
County in alewives, black bass, bream, cat-fish, and strawberry bass. 
Dade is first in the catch of blue-fish, grunt, king-fish, pompano, 
Spanish mackerel, otter, and alligator. 
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Table sJmvlng the number of persons employed in the fisheries of eastern Florida in TjO^, 


Counties. 

On ves- 
sels fish- 
ing. 

On ves- 
sels trans- 
porting. 

1 In shore 
or boat 
fisheries. 

1 

Shores- 

men. 

I 

Total. 

i 

Nassau 

25 


320 

172 

517 

Duval - 


2 

364 

8 

374 




147 

4 

151 

Orn.np'Pi 



123 

13 

136 

St. John 



125 

83 

208 

Volusia 

* 


204 

10 

214 

Brevard 



501 

lOO 

001 

Dade 

13 1 

3 

440 

41 

497 

Total 

38 ! 

5 

2, 224 

431 

2, 698 


Table showing^ by counties, the apparatus and capital employed in the fisheries of the eastern 

coast of Florida in 190^. 


Items. 

Vessels fishing 

Nassau. 

Duval. 

Putnam. 

Orange. 

St. John, 

No. 

Value. 

No. 

Value. 

No. 

Value, 

No. 

Value. 

No. 

Value. 

6 

82 

$4, 076 









Tonnage 









Outfit r. 

805 









Vessels transporting 


1 

10 

31,230 

















Outfit 





400 

7,255 








222 

5, 500 

42 

23 

602 
1, 196 

172 

73 

$2, no 

74 

S2, 096 

95 

$1,960 

Apparatus— vessel fisheries: 
Lines. 

Grabs 

19 

22 

87 









Apparatus— shore fisheries- 
Haul seines 

26 

222 

1 

15 

985 

11,170 

60 

90 

35 

98 

24 

29 

2,060 

2,030 

29 

2 

2, 720 
70 

2 

8 

100 

220 

Gill nets 

Pound nets 

Cast nets 

33 



198 





20 

120 

20 

*565 

10 

Lines 


20 


85 

Tongs and rakes 



14 



87 

20 

Speam 







Grabs 

80 

101 







Shovels 

3 

2 

17,475 
18, 000 







Shore and accessory property. 
Ca.sh capital 


14,800 
24, 160 


2,165 

500 


2, 975 

4, 900 


6, 135 
16,000 






Total 







60, 991 


56,790 


8,875 


12, 795 


25,130 








Items. 

Volusia 

Brevard. 

Dade. 


Total. 

No 

Value 

No 

Value. 

No. 

Value 

No. 

Value. 

Vessels fishing 





1 

16 

si!9 ir,n , 7 

S6, 225 

Tonnage 


■ 




98 

Outfit 





600 

425 

1, 405 
1, 655 

Vessels transnortinsr i 




1 

8 

2 

18 

Tonnage I 





Outfit 





350 

9(1 9J(1 

750 
71, 710 

800 

42 

23 

10, 477 
58, 435 
50 
693 
518 
743 
10 
2, 605 
2, 351 
101 

2 

80,490 
115, 750 

Boats 

114 

33, 340 

aifi 

910 

334 

2 

1 dm 

Apparatus— vessel fisheries: 
Purse seines 


800 ' 2 

Lines 




1 

Grabs 







19 

143 

1,781 

1 

125 

Apparatus— shore fisheries: 
Haul seines 

82 

60 

3, 220 
1,100 

8 

613 

800 

26, 180 



Gill nets 

760 

16, 470 

Pound nets 

Cast nets 

44 

220 

37 

13 

65 

303 

40 



Lines 


68 

40 

Tongs and rakes 


8 

8 

il7 
20 
167 
2, 915 
80 

3 

Spears.... 



Guns 



32 

720 

480 

320 

2,195 

2, 126 
2,031 

Traps 



Grabs 



Shovels 







Shore and accessory property . 


2,060 

750 


23,890 

36,200 


ii, 600 

15, 250 

Cash capital 





Total 






10.717 


117,488 


72, 049 



1 


.. 






’ 


P. C. 1900—26 
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Table showing^ by counties and species^ the yield of the fisheries of the eastern coast of 

Florida in 1902. 


Species. 


Ale wives 

Black bass 

Bream 

Cat-tish 

Channel laiss, . 

Croaker 

Drnm 

Flouinlers 

Groupers 

Hi(‘kt>ry shad . 

Mullet 

Pompano 

Red snapper . . 
Sailor’s choice 

Sea bass 

Shad 

Sheepshead 

Spot . 


Nassau. 


Duval 


Lbs. Value.' Lbs. Value. Lbs. Value, 


10,000 S800' 


1, 200 
2,000 
10, 000 


301 

60 

1501, 


6, 600 
41, 200 
196, 000 
15, hOO 
760 
10, 400 
1, 850 


50,000 ‘ 1,500|1, 
500: 50, 

20,000; 400';. 


11,500 
867, 875 
260 


15,000' 
365, 500, 


750; 
36, 550 


200 


*1' 


5,000 


2001 


Squeteagiie 

Strawberry bass 

VV hi ting 

Clam, hard..... 

Crab, hard 

Oyster 

Periwinkle 

Prawn X 791,2601 58,151 

Shrimp ' 494 34 

Terrapin 3,300: 1,100 

Turtle 


807, 700' 
250| 
2,0101 
71, 250i 
10, 400i 
40,300 


Putnam. 


§297| 
1,030, 
3, 920| 
622 . 
161. 
416!. 
55| 


66, 850 
117, 300 
80,600 


950 


346) 45,300! 

19,035! 

26 


3l. 


Orange. 


Lbs. Value. 


S2,674 

2,533 

1,7521 


371,697 
172,860 
231, 814 
210, 142 


2,212 


I 


46,450 158,391 


74 

2,245'; 

260' 39,700| 
1,615 


1,394,748; 20,100 


4,400' 

14,700! 

5,400 

211,200| 


110 . 
700,. 
120 . 
4,400'. 


1,375 


Total ,4,668,997, 119,381 


1 


3,320,055 81,747 510,406 


10,178 


1, 108 


406 

7,012 


158,390 


114, 406 


211 . 


20,532X266, 727 


$1, 238 
6,938 
4, 636j 
8,280 


5, 607 


St. John. 


Lbs. Value. 


60, 860 
5, 833 
3,500 
37, 700 


223,600 

550 


2,288! 


11,000 
4, 800 
4, 200 
20, 100 
19,090 
29,500 


26, 100 
5,200 
1,666 
701,400 


9,900 


24,0461,164,899 


$1,824 
175 
105 
1, 132 


2,235 

56 


330 

145 

300 

647 

575 

1,044 


1,045 

325 

42 

12,630 


345 


22, 955 


Species. 


Aie wives 

Angol-Bsh 

Barracuda 

Black bass 

Blue-fish 

Bonito I 

Bream 

Cat-fish 1 

Channel bass | 

Crevalle 

Croaker i 

Drum 

Flounders 

Groupers 

, Grunts 

Hickory shad 

King-fish 

Mangrove snapper . 

Mullet 

Mutton-fish 

Permit 

Pig-fish 

Pompano 

gorgy 

Bed snapper ....... 

Sailor’s choice 

Sea bass 

Sergeant-fish 

Shad 

Sheepshead 

Spanish mackerel. . 

Spot., 

Squeteagne 

Strawberry bass 

Whiting 

Yellow-tail 

Alligator hides 

Clam, hard 

Crab, hard 


Volnsia. 


Lbs. 


34, 000 


Value. 


f358 


56, 000 


193,2t)0 

110,000 I 
1,200 


4,760 

2,400 

21 


800 

1,200 


1,460 


347,000 


1,300 

10,000 


325, 250 
50,000 


400 
49,400 
42, 100 
1,500 


57 


2,690 


Brevard. 


I.bs. 


Value. 


3,660 : 


$56 


12,000 1 
18,950 ; 
1,400 i 

60.000 I 

20.000 

26,600 ! 

5,600 I 


300 

(>74 

26 

1,200 

800 

401 

86 


4,350 

4,080 

8,000 

10,800 


800 

4,213 

4,826,544 

1,450 

6,250 

1,800 

125,110 


26 

150 


25, 676 
750 


8 

1, 492 
1,210 
105 


27, 198 


2,443 


287,401 
181,760 
8,481 
725,600 
15,000 
12,500 
125 
22, 126 


67 

65 

121 

156 


8 

65 

36,670 

22 

125 

28 

10,010 


413 


38 


5, 298 
7,488 
130 
21, 452 
300 
774 
2 

3, 063 


Dade. 


Lbs. i Value. 
.1 


900 

1,000 


$15 

50 


a), 650 
5,720 


2,874 

186 


275 

300 


1,600 

8,910 

23,142 


30,990 
3,830 
19, 985 
3,290 
4,092 


138,811 
5, 300 


3, 8sr> 


16, 500 
477,328 
2,470 
17,813 


1,750 

1,241 

78,561 


24 

215 

599 


310 

59 

164 

74 

129 


11, 693 
159 


Total. 


Lbs 


59 1 


698 

26,886 
38 i 
634 i 


118 

19 

10,475 I 


405, 697 
4,550 
1,000 
314, 310 
79,500 
7, 120 
643, 514 
616, 742 
114, 635 
5,900 
6,593 
20,250 
49,380 
26, 910 
33,442 
58, 666 
31,790 
8,043 
7, 340, 916 
4,740 
10,342 
1,800 
265,231 
5,300 
20,000 
43,583 
29,800 
2, 828 
1,819,431 
404,251 
659,088 
32,461 
898, 563 
221, 606 
82,150 
1, 366 
100, 687 
65, 200 
c 6, 066 


Value. 


$1,596 
71 
60 
12,449 
3,548 
212 
14, 149 
12, 152 
3, 175 

95 
191 
640 

1,392 
486 
755 
2, 651 
318 
124 
62,347 

96 
254 

28 

21,835 

169 

400 

831 

1,045 

43 

124,760 
7,400 
34,374 
825 
26,967 
6, 166 
8,667 
21 

13,538 

326 

152 


a Represents 22,376 in number. 6 Represents 650 bushels. o Represents 18,198 in number. 
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TablSf showing hy counties and species^ the yield of the fisheries of the eastern coast of 
Florida in 1902 — Continued. 


Species. 

Volusia. 

Brevard. 

Dade. 

Total. 

Lbs. 

Value. 

Lbs, 

Value. 

Lbs. 

Value. 

Lbs 

Value. 

Oyster 



35, 140 

^2,008 

3,700 

17, 500 
2, 277 

$1, 750 
13, 652 

a 2, 163, 483 

837, 188 

otter skins 



'650 

& 2, 927 

17,352 

Pernvinkle 



5; 400 
3, 012, 360 
491 

120 

Prawn 







62,896 

Shrimp 







34 

Terrapin 



640 

64 



c3,940 
12, 200 
20 

1,164 

787 

Turtle 



' 16,825 

20 i 

766 

Tortoise-shell 



i .. 

50 

50 




i 

Total 

1,224,810 

m, 983 

6, 459, 061 

95, 610 

969, 250 

71,614 

19,584,265 

I 477,868 



a Represents 309,069 bushels. & Represents 2,927 in number, ^ Represents 1,480 in number. 


THE YIELD BY" DIFFERENT FORMS OF APPARATLTS. 

In eastern Florida the gill net is the most efficient form of appa- 
ratus in use, over half of the total catch, including almost all of the 
pompano and turtle, and the greater part of the mullet, shad, sque- 
teague, and sheepshead, being taken in this way. Seines rank second 
in apparatus for quantity and value of product, taking all of the ale- 
wives, bream, and strawberry bass, and the greater part of the black 
bass, cat-fish, and terrapin. A vessel purse-seine fishery for Spanish 
mackerel in Dade County was fairly successful. Previously this fish- 
ery was prosecuted entirely by vessels from De Soto County on the 
west coast. The cast-net fishery is quite important. These nets are 
used mainly where other forms of apparatus are forbidden, princi- 
pally in St. John and Volusia counties, where the mullet is the lead- 
ing species captured. They are employed quite extensively in ISIassau 
and Duval counties also, in the prawn fishery, of which product 
they take more than half of the total catch. A primitive form of 
pound net was used on St. Johns River in 1902, where cat-fish was 
the leading species taken. One vessel from Nassau County engaged 
in the line fishery for groupers, red snappers, and sea bass. In the 
boat fishery with lines Spanish mackerel and squeteague were the 
principal species secured, most of the former being caught by Fort 
Pierce fishermen during the spring months. Owing to the scarcity of 
turtles no nets have been set especially for them during the last two 
years. Other forms of apparatus are tongs, rakes, and grabs for 
oysters arid clams, spears for flounders, etc., guns for alligators, 
traps for otters, and shovels for periwinkles. 
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Tithie i^hoii'hig hff counties the yield of the seine fisheries of the eastern roast of Florida 

in 190*' 


Xaysiui. DnvaL Putman. Orange. St. Jolin. 


Species. 

Lbs. 1 Value.' 

Lbs. ’ 

_ 

Value. 

Lbs. ; Value. 

L 

Lbs. Value. 

Lbs. 

Value. 

Shore* iiHlieries: > 

Ale wives 







371 , 697 

81.238 
4, 988 



Bhiek bass 



6, 600 

8297 

1,030 

3,240 

592 

66,850 

117,300 

74,600 

82, 674 

124^710 



Bream 


41,200 
162, 000 
14,800 
200 

2 , 533 

231,814 
184, 542 

4^636 
2, 768 



Cat-fish 



1,602 



Channel buss . . 

10,000 

8300 

2,960 

889 

Croaker 

5 





Brum 

1,200 


10, 400 
1,850 

416 


' 

2,500 

75 

Flounders 

2 ; 000 

60 

55 

950 

24 

32 



700 

21 

Hickory shad.. 

700 

406 

6 

Mullet 

56,060 

600 

1,500 

50 

11,875 

260 

475 

7,012 

53 

3,500 

ioo| 

i 

35 

11 

Pompano 

26 




Shad* 

50,225 

3,588 

154, 790 

5, 475 

Spot 



1,600 

10,750 

10, 400 

64 



Squeteagiie 

Straw berry 
bass 

6,000 

200 

430 






1 i,i 66 i 

44 

260 

39,700 

1,108 

114,406 

2,288 

Whiting 



40, 000 

1,600 

50 

3,100 

2,000i 

125 

Crab, liard 



2,000 






25 

Prawn 

1,123,500 

157 

23,406 

11 





Shrimp 









Terrapin 

3,300 

1,100 









Turtles 



1,375 

21 














Total 

1,195, <357 

26,063 

313, 935 

8,540 

351,700 

11,582 

1,189,377 

21,452 

14,960' 

425 


Species. 

Volusia. 

Brevard. 

Dade. 

Total. 

Lbs. 

Value. 

Lb.s. , Value 1 Lbs. 

Value. 

Lbs, 

Value 

Vessel tisheries: 
Spanish mack- 
erel 





150, 000 

810, 500 

160,000 

810, 500 

iShore fisheries: 
Alewivea 




34.000 

56. 000 
193,200 
110,000 

1,200 

8358 

2,240 

4,750 

2,400 

24 





405, 697 
26f), 160 
643, 514 
551,142 
28, 960 
200 
14,900 
6,700 
1,766 
77,387 
860 

1.300 
448,015 

2,000 

18,250 

221,606 

43,100 

8,000 

1,123,500 

157 

3. 300 

1,696 
10, 499 
14, 149 
10, 810 
1,005 
5 

513 

192 

63 

2,113 

87 

26 

28, 863 
72 
726 

5,166 

1,725 

75 

23, 406 
11 

1. 100 

Black bass 

Bream 

Cat-fish 

Channel bus.s .. 
Croaker 

12, 000 
60, 000 
20,000 

8300 

1,200 1 

800 1 




' 


jbrnin 

800 

1,200 

660 

5,000 

16 

32 

25 

60 


........ ! 

Flounders 





Hickory shad . . 
Mullet 






■ ‘ 1 

Pompano 




Sailor’s choice . 
Shad 

1,300 

243,000 

400 

1,400 

42,100 

20 

19,800 

52 




1 





Spot 


** 



Sqiieteague — 
St rawbe rr y 

bass 

Whiting 





1,210 

15,000 

300 



Crnh. hard 






Prawn ' ' ' 




Shrimp ' ' 




Terra-nin 1 




Turtles ' 





i;375 i ' 21 

Total 

Grand total . . 







690,260 

30,991 

107,000 

2,600 



3,862,889 | 102,253 

690,260 

30,991 

107,000 

2,600 

150,000 

10, 500 

4,012,889 I 112,763 
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Table showing, by counties, the yield of the gill-iul fisheries of rastera Florida in 1902. 


Species. 

Nassau. j Duval. | Putnam. i 

! Ora 

nge. 

1 St John. 

Lbs. ’value. Lbs 

Value. ; Lb.s. 

j Value ’ 

Lbs. 

jVahie. 

1 Lbs. 

Value. 

nhannel bass 

i I 

1 

1 


1 

3,333 

, $100 

Drum 

■■‘i ! 


1 


1 

LOGO 

! 30 

Flounders 

1 ' 





300 

i 10 

Hickory shad . . . 

1 ii,566 

«346 ' 44,600 

fc,2i6 > 





Mullet 

1,856,000 

18,560 ' 

I 



80, 000 

i 800 

Pompano . . .... 






150 

15 

Shad 

... 365,500 136,550 807,700 

46,450 1 108,166 

1 6,590 j 

3.600 

^132 j 

4,200 

! 300 

Sheepshead 






1,500 

i 45 

Squeteague 

1 60,000 

1,800 ' 

,♦ 1 



13, 400 

400 

Whiting 

i 





500 

i 20 

Total 

...1 365,500 36,550 2,735,200 

1 1 i 

67,156 1 152,766 

8,800 , 

1 1 

3, 600 

132 ' 

1 

104, 383 

1,720 


Volusia. Brevard. Dade. ] Total. 


Species. 

Lbs. Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Angel-fish 

3, 650 

$56 

900 

S15 

4,550 

$71 

Blue-fish 

18, 950 

674 

69, 800 

2,836 

78, 750 

3,610 

Bonito 

! 1, 400 

26 

5, 020 

151 

6, 420 


Channel bass 

26,500 

401 

275 

4 

30, 108 


Crevalle 

5, 600 

86 



5, 600 

86 

Drum 

1 4, 350 

67 



6, 350 

97 

Flounders 

4,080 

65 

1, 600 

24 

6, 980 

99 



10, 300 

156 

8,142 

149 

18, 442 

305 

Croupers 


300 

80 

3, 360 

58 

8 660 

U'ig 

Hickory shad 

800 $32 





66,900 

2,688 

King-fish. 




990 

10 

990 

10 

Mangrove snapper . 


4, 2i3 

65 

3. 830 

59 

8, 043 

124 

Mullet 


4, 811, 544 

36, 639 

19,986 

164 

6, 767, 529 

56,063 

Mutton-fish 


1,450 

22 

1,690 

26 

3, 140 

48 

Permit 


6,250 

125 

4,092 

129 

10, 342 

254 

Pig-fish 


1,800 

1 28 



1,800 

28 

Pompano 


126,110 

10,010 



i:38, 811 

11, 693 

264,071 i 

21,718 

Sailor’s choice 


27, 198 

1 413 

3, 885 

59 

31, 083 

472 

Sergeant-fish 


2,443 

38 

385 

6 

2, 828 

43 

Shad 

82, 250 5, 875 





1,371,416 

95,897 

Sheepshead 

1 

287,401 

5, 298 

33, 300 

500 

322, 201 

5,843 

Spanish mackerel.. 

i 

21, 760 

1,088 

262, 728 

12, 666 

274, 488 

13, 744 

Spot 


8,481 

130 

2, 470 

38 

10, 951 

168 

Squeteague 


627, 600 

18, 602 

17,813 

634 

718, 813 

21,836 

Whiting 


12, 500 

774 

1,760 

118 

14, 750 

912 

Yellow-tail 


125 

2 

1,241 

19 

1, 366 

21 

Turtle, green 




10, 300 

724 

10, 300 

724 

Turtle, hawksbill . . 




525 

42 

525 

42 

Tortoise-shell 





20 ! 

50 

20 

50 

Total 

83, 050 5, 907 

6, 018, 005 

74, 745 

572,912 ' 

j 

30, 063 

10,035,416 

225,078 


Table showing j by counties, the yield of the pound-net fisheries of the eastern coast of Florida 

in 1902. 


Species. 

Duval. j 


Duval. 

[ Lbs. 

Value. 


Lbs 

Value. 

Cat-fish 

1 

! 16, 000 

$320 

Spot 

410 

i $10 

Channel bass 

1, 000 

30 

Squeteague . 

ROO 

15 

Croaker 

Sailor’s choice 

560 

200 

11 

3 

Whiting 

.300 

15 

Sheepshead 

260 

7 

Total 

L9, 220 

411 
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Table shonnaqy by eounties, the meld of ike cast-net iisheries of the eastern coast of Florida in 

mi3. 


Species. 


Channel bass . 

Croaker 

Mullet 

Sailor’s choice 

Sea bass 

Sheepsheud . . . 

Spot 

Sqneteague . . . 

Whiting 

Prawn 

Shrimp 

Total..., 


Species. 


Channel bass . 

Croaker 

Mullet 

Sailor’s choice 

Sea bass 

Sheepshead . . . 

Spot 

Sqneteague . . . 

Whiting 

Prawn 

Shrimp 

Total.... 


Nassau. 

Lbs. ' Value. 


Duval. 

Lbs. Value. 


1,667, 760 
837 


$34,745 ! 
23 i. 


211,200 ! $4,400 


. 1,668,097 j 34,768 ' 211,200 | 4,400 222,690 

i I 1 


St. John. 


Lbs 

26,667 
5,833 ’ 
140,000 
11,000 
2, 000 
5,700 
16, 590 
2,500 
2,500 
9,900 


Value. 


$800 

175 

1,400 

330 

60 

200 

500 

100 

100 

345 


4,010 


VoliLsia. 


Lbs. 


342,000 


342, 000 


Value. 


$2,640 


2. 640 


Brevard. 


Lbs. 


Value. 


14,000 


14, 000 


$131 


131 


Total, 


Lbs. 


26, 667 
5,833 
496,000 
11,000 
2,000 
5,700 
16,590 
2,500 
2, 500 
1,888,860 
337 


2,457,987 


Value. 


$800 
175 
4, 171 
830 
60 
200 
500 
100 
100 
39,490 
23 


45, 949 


Table showing, by counties, the yield of the line fisheries of the eastern coast of Florida In 1903. 


Species. 

Nassau. 

Duval. 

Putnam. 

Orange. 

St. John. 

Lbs. 

Value. 

$150 

400 

750 

Lbs. 

Value. 

Lb.s. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Vessel fisheries. 
Groupers 

10,000 
20, 000 
15,000 








Red snapper . . . 
Sea bass ........ 

















Total 









46,000 

1, 300 









Shore fisheries: 
Black bass 










1 




48,150 
25, 600 

$1,950 

512 



Cat-fish 



18,000 

$360 

6,000 

$160 



Channel bass . . 



23, 400 
700 
300 
2,800 
10,000 
2, 500 
12,500 
20,000 
666 

$700 

21 

30 

85 

300 

75 

500 

800 

17 

Flounders 








Pompano 


, 






Sea bass 


! 






Sheepshead .... 


! 






Spot 


} 




i 


Squeteague 


1 






VMiiting 








Crab, hard 



2,400 

60 





Total 









20,400 

420 

6,000 

150 

73, 750 

2,462 

72,866 

2, 528 

Grand total .. 



45,000 

1,300 1 20,400 

420 

6,000 

150 

78, 750 

2,462 

1 72, 866 

2,528 
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Table showingj by the yield of the line fisheries of the eastern coast of Florida 

in 1902 — Continued. 


Species. 

Volusia. 

Brevard. 

Dade. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lb.s. Value. 

1 

Vessel fisheries: 







10, OOO 8150 

20.000 1 400 

15.000 750 













t 

Total 










1 

45,000 : 1,300 

Shore fisheries: 
Barracuda 








1 

.. . .1 

1,000 ! $50 

1.000 ! 50 

Black bass 



1 

4S, 150 
750 
700 
49, 600 
23, 400 
300 
700 
8,260 
15, 000 

30.800 
1,600 

300 

6,300 

12. 800 
73, 200 

234, 600 
2,500 
158,500 
21,500 
3, 066 

1,950 

3S 

35 

1,022 

700 

9 

21 

198 

450 

308 

48 

30 

159 

235 

1,248 

10, 130 
75 
4,790 
906 
77 





750 i 88 

700 j 85 

Bonito 



1 

Cat-fish “ 



! 

Channel bass .. 



i 


Crevalle 




300 9 

Flounders . . . . 



j 

Groupers 



2,700 j -ii 

5, 560 157 

15.000 1 450 

30.000 1 300 

1,600 j 48 

Grunts 



King-fish 




i 

800 

8 

Mutton-fish .... 



Pompano 





Porg3’' 


. i 



5,300 

159 

8ea hflss 

10, 000 
50,000 

$150 

750 



Sheepshead 

Spanish mack- 
erel 



13, 200 

74,600 

198 

3,730 

100, 000 

6, 400 

Spot 



Squeteague 

Whiting 

48, 000 
1,500 

1, 440 
105 

98, 000 

2,850 





Crab, hard 





Total 







109,600 

2,445 

261, 500 

9, 299 

148, 000 

5, 174 

692, 016 

22,478 

Grand total .. 

109,500 

2,445 

261, 500 

9,299 

148, 000 

5,174 

737, 016 

23, 778 


Table showing by counties the yield of the tong, rake, and grab fisheries of the eastern coast 

of Florida in 1902, 


Species. 

Nassau. 

Duval. 

St. John. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Vessel fisheries: i 

Oyster 

25, 669 

$367 




Shore fisheries. ! 

Clam, hard 









5,200 
701, 400 1 

$325 

12,630 

Oyster 

Total 

Grand total 

w 

310, 100 

4,500 

14,700 

$700 

310, 100 

4,600 I 

1 14, 700 

700 

706, 600 

12,955 

335,769 

4,867 

14,700 

i 

700 

706, 600 

12,955 

Species. 

Brevard. 

Dade. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Vessel fisheries: 

Oyster 





25, 669 

$367 

Shore fisheries; 

Clam, hard 










6,200 

1,078,810 

325 

21,588 

Oyster 

Total 

Grand total 

35,140 

$2,008 

17, 500 

$1, 750 

35,140 I 

2,008 

17,500 

1,750 

1,084,040 

21,913 

35,140 1 

2,008 

17,500 ' 

1,750 

1,109,709 

22,280 
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Table shouing by counties the. yield by miseelhuieons apjmratus for the eastern coast of 

Florida hi 1902. 


] 

Spi‘<*ies 1 

I 

Nassau. 

Duval. 

tst. Jo 

hn. 

Value. 

Lbs. 1 Value. 

Lbs. Value. 

Lb«. 

Vessel fisheries: 

Ovster 

9y,()24 ; $1,423 




Shore fisheriev''; 

Chflnnel hnss 





1 


1 

4, 500 
36,000 
2, 900 

$1:15 

1,080 

102 

Flounders I 



Sheepahead 



Periwinkle 


5,400 ; $120 

Oyster 

959,350 

is, 810 






Total 

Grand total 

959, 350 

13, 810 

5,400 ! 120 

43,400 , 1,317 

1,058,974 

15, 233 

5,400 120 

43,400 ; 1,317 

Species. 

Brevard. 

Dade. 

Total. 

Lbs. 

Value. 

Lbs. 1 Value. 

Lbs. 

Value. 

Vessel fisheries: 

Oyster 





99, 624 

$1,423 

Shore fisheries: 

Channel bass 





- 




4,600 
36,000 
2,900 
100, 687 
2, 927 
5, 400 
959, 350 
640 

135 
1,080 
102 
13, 538 
17, 852 
120 
13,810 
64 

Flounders 





Sheepshead 





Alligator hides 

Otter skins 

Pnnvvinkln 

22, 126 
650 

$3, 063 
3, 700 

78, 561 
2, 277 

$10, 475 
13, 652 

Ovst.or 




Terrapin 

<>40 

04 



Total 

Grand total 



23,416 1 6,827 

80,838 , 24,127 

1,112,404 

46, 201 

23,416 , 0,827 

80,838 j 24,127 

1,212,028 

47, 624 


THK SHAD FISHERY. 

The shad fishery shows a most gratifying increase over the canvass 
of 1897. In that year the yield was 1.011,180 pounds of shad, valued 
at $41,572, while in 1902 it was 1,819,431 pounds, valued at $124,760. 
Comparing the statistics for 1902 with those for 1890, when the catch 
was 2,654,022 pounds, worth $104,283, there has been a decrease of 
834,591 pounds, but an increase of $20,477 in value. Both the St. 
Johns and St. Marys rivers, in which the shad ar^ taken, show an 
increase. The following table gives, by counties, the number and 
value of shad secured in the fisheries of the eastern coast of Florida 
in 1902: 


Table showing the number of shad taken in each county on the eastern coast of Florida 

in 1902. 


Counties. 

No. 

Value. 

Counties. 

No, 

Value. 


73,100 
234,500 
49,555 
46, 936 

$36,650 

46,450 

10,178 

5,607 

St, John 

1, 200 
104,600 

$800 

25,675 

DiivaJ 

Volusia 

Pn-hnfl.Tn , . , . . 

Total 

rirfl.nP'A 

«609, 791 

124, 760 




a Represents 1,819»431 pounds. 
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WHOLESALE FISHEKY TRADE. 

Brevard County leads in every respect in the wholesale trade in 
fishery products. Indian River is almost wholly Avithin the limits of 
this county and along its shores are rnanj^ firms and individuals who 
furnish the fishermen the necessary netting to engage in the business 
and then reimburse themselves from the catch. In Duval, Putnam, 
Volusia, and Orange counties, which are on St. Johns River, the' 
principal species handled by the wholesale firms are shad, black bass, 
bream, and mullet. All of the data shown in the following table, with 
the exception of the ice used and the wages paid, have been included 
in the regular tables relating to the amount of capital invested in the 
fisheries: 


Table showing by counties the investment and number of persons employed in the whole' 
sale fishery trade mi the eastern coast of Florida in 1903. 


Items. 

^ Duval 

Putnam, St. 
Johns, and , 
Volusia.^ 

1 Orange. 

1 Brevard. 

1 

Dade. 

j 

{ Total. 

1 


No. 

Value. 

No. 1 

Value 

No 

Value. 

No.i 

Value. 

No. 

Value. 

No. 

1 Value. 

Establishments 

Cash capital 

S 

S14,200 
18,000 ! 
7,600 ; 
9,640 1 

3 

$3,400 

2.250 , 

1.250 
6,470 

4 

$2, 600 
4, 900 
1,472 
1,130 

25 

$13,400 
36, 200 
40, 250 

8 

$8, 250 
15, 250 

43 

$41,850 
76, 600 

Ice used 






13, 190 
5, 680 


63, 762 
37, 470 

Wages paid 





15; 550 



Employees 

25 

15 

11 

90 

35 

i76‘* 








Total 


49,440 


12,370 


10, 102 


105,400 


42, 370 


219, 682 






r** 



a One establishment in each county. 


PREPARED PRODUCTS. 

The only fishery products prepared in this region are oysters and 
prawn, the latter being locally known as shrimp. At one time the can- 
ning of oysters was an important business in Nassau County, where 
4 factories were in operation in 1894, but in 1897, when this region was 
canvassed, there was but one factory in the county. In 1902 2 fac- 
tories were operating, a part of the supply of one of these coming 
from Georgia waters. A factory was operated at St. Augustine also. 
In addition to canning oysters, one of the factories in Nassau County 
put up pickled prawn. In the preparation of this product the heads of 
the prawn are removed, the bodies boiled, and then put in pickle in 2, 
3, 5, 8, and 15 gallon kegs. A 16-gallon keg, when filled, has a gross 
weight of about 126 pounds. The following table shows the extent of 
the preparation of fishery products on this coast. 
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Preparation offishenj products on the eastern coast of Florida in 1902* 



Total. 


Total. 


No. Value. 


No. 

Value. 

Establishments. 

Cash capital 

Wages paid 

Employees 

Oysters utilized bushels . . 

Oysters canned: 

One-pound cans, num- 
ber 

a$ ^17,450 

39,160 

i 14,730 

244 

272,350 28,135 

1,116,000 58,950 

Oysters canned— Continued. 
Two-pound cans, num- 
ber 

Oyster shells sold . .bushels.. 

Prawn utilized do... 

Prawn pickled gallons.. 

190,280 

220,000 

1,773 

21,300 

^19, 35< 
3, lOi 
2,21( 
10,65( 


«Two of these establishments are located in Nassau County and one in St. Johns County. 
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STATISTICS OF THE . FISHERIES OF THE GULF STATES, 1902. 


The Gulf States, as here considered, comprise the western coast of 
Florida, Alabama, Mississippi, Louisiana, and Texas. The informa- 
tion presented applies only to the coast fisheries of commercial impor- 
tance prosecuted in the Gulf of Mexico and bays and rivers immediately 
tributary, and does not include the fisheries of the interior waters 
of these states. The inquiries cover the calendar year 1902, and were 
begun in March and concluded in June, 1903. The results, which 
have already been published in condensed form as Statistical Bulletin 
No. 147, indicate that the fisheries of these states were more extensive 
in 1902 than in any previous j^ear for which statistics are available. 

The number of persons employed was 18,029, of whom 12,901 were 
engaged as fishermen in the vessel and shore fisheries, and 5,128 as 
shoresmen in wholesale fish establishments, oyster canneries, and other 
branches of industry connected with the fisheries. Florida employed 
in its fisheries 6,416 persons, Alabama 1,098, Mississippi 4,344, Louis- 
iana 5,027, and Texas 1,144. The largest increase in the number of 
persons employed as compared with the returns for 1897, the y^ear for 
which the last canvass was made, was 1,779, or 69.35 per cent, in Mis- 
sissippi. There have also been comparatively large increases in ail 
of the other states except Texas, where there was a slight decrease. 

The total amount of capital invested in 1902 was 14,707,460, of 
which $1,945, 320 was in Florida, $328,285 in Alabama, $1,270,408 in 
Mississippi, $789,723 in Louisiana, and $373,724 in Texas. There has 
been considerable increase in the investment in all of these states since 
1897, and especially in Mississippi, where it amounted to $752,107, or 
145.11 per cent; in Florida the increase was $796,058, or 69! 26 per 
cent; and in Alabama $163,096, or 98.73 per cent. 

The number of fishing and transporting vessels employed was 714, 
valued at $953,925. Their net tonnage was 9,221 tons, and the value 
of their outfit $341,920. The number of boats in the shore fisheries 
was 7,102, valued at $707,129. The fishing apparatus used on vessels 
and boats was valued at $198,414, the shore and accessory property at 
$1,586,672, and the cash capital amounted to $919,400. 

The products of the fisheries in 1902 aggregated 113,696,970 pounds, 
valued at $3,494,196. Of this quantity the gulf coast of Florida pro- 
duced 48,120,019 pounds, valued at $1,462,166; Alabama produced 
9,351,447 pounds, valued at $266,682; Mississippi, 23,426,965 pounds, 
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valued at $653,220; Louisiana, 24,754,135 pounds, valued at $858,314; 
and Texas, 8,044,404 pounds, valued at $353,814. The more impor- 
tant species in the fisheries of these states are oysters, the yield of 
which was 34,115,935 pounds, or 4,873,705 bushels, valued at 
$1,263,689; mullet, including mullet roe, 27,233,322 pounds, $448,806; 
sponges, 346,889 pounds, $364,422; shrimp, 12,366,915 pounds, 
$198,979; trout or squeteague, 4,789,047 pounds, $173,207 ; buffalo-fish, 
3,006,610 pounds, $26,556; cat-fish, 2,415,315 pounds, $72,991; chan- 
nel bass or red-fish, 2,607,881 pounds, $82,622; Spanish mackerel, 
1,583,891 pounds, $64,458; sheepshead, 1,974,815 pounds, $48,590, and 
crabs, 1,708,625 pounds, $29,741. A number of other species also 
were taken in considerable quantities. 

Since 1897 the total yield of the fisheries has increased 48,336,347 
pounds, or 73.95 per cent in quantity, and $1,222,470, or 53.81 per 
cent in value, divided among the different states in varying pro- 
portions, with by far the greater part in Mississippi, Alabama, and 
Florida. The most remarkable gain was in Mississippi, where the 
quantity of products increased 199.20 per cent and the value 187.68 
per cent. All of the states showed an inci'eased catch of the more 
important species since 1897, and in all the states except Texas, there 
was also a large increase in the catch of oysters. 

The oyster fishery is extensive in all the states of this region, the 
yield being largest in Mississippi and Louisiana. Oysters have been 
cultivated to some extent in Alabama in recent years, and in 1902 the 
yield from planted areas was 53,844 bushels, having a value of 
$39,475, or more than 4cS per cent of the value of the entire 03 ’'ster 
output of the state. In the other states not much progress has so far 
been ipade in oyster planting, but in Mississippi and Louisiana laws 
have recently been enacted for the protection and improvement of 
the natural oyster grounds, and in the latter state efforts are being 
made to develop the use of unproductive areas for the purpose of 
o Jester cultivation. 

Some of the earlier publications relating to the fisheries of the Gulf 
States are as follows: 

Fisheries of the Gulf of Mexico, by Silas Stearns. The Fisheries and Fishery 
Industries of the United States, Section II. Geographical Review of the Fisheries 
for 1880. 

Report on the Fisheries of the Gulf States, hy J. W. Collins and H. M. Smith. 
Bulletin U. S. Fish Commission 1891. 

Report on the Coast Fisheries of Texas, by Charles H. Stevenson- Report U, S. 
Fish Commission 1889-1891, 

The Fish and Fisheries of the Coastal Waters of Florida. Transmitted to the 
United States Senate by the Commissioner of Fish and Fisheries, January 28, 1897. 
Senate Document 100, Fifty-fourth Congress, second session. See also pages 263-342, 
Report of U. S. Fish Commissioner for 1896. 

Statistics of the Fisheries of the^Gulf States. Report U. S. Fish Commission, 1899, 
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The following tables give the number of persons employed, the 
amount of capital invested, and the quantity and value of the products 
of the fisheries of the Gulf States in 1901; also a comparison of the 
extent of the fisheries in 1897 and 1902: 


Table showing the number of persons engaged in the fisheries of the Gulf States in 1902. 


States. 

Fisher- > Shores- 
men. men. 

Total. 

Florida 

Alabama 

5, 579 837 

714 384 

1,787 2,557 

3,766 1,261 

1,055 89 

6,416 
1,098 
4,344 
5, 027 
1,144 

Mississippi 

Louisiana 

Total ‘ * 

1 

12,901 5,128 

18,029 


Table showing the investment in the fisheries of the Gulf States in 1902. 


Items. 

Florida. 

Alabama. 

Mississippi 

No. 

Value. 

No. 

Value. 

No. 

Value. 

Vessels 

306 

4,737 

$479, 125 

77 

927 

$96, 450 

192 

2,150 

$231, 100 

Tonnage 

Outfit r. 

234, 464 
330, 220 
13,075 
46,742 
16,110 
2,590 
60 

9 

362 

2,472 

6,663 

19, 085 
11, 942 
1,020 
500 

49, 550 
65,800 
14, 605 
440 

Boats 

2,666 

146 

1,661 

302 

41 

10 

16 

77 

317 

13 

19 

590 

146 

32 

Seines 

Gill nets 

Stop nets 

Trammel nets 

124 

2, 740 

91 

8, 752 

Fyke nets 

Dip nets 





ruats 



27 

i34 

827 

Lines 


810 

Sponge apparatus 




Dredges 


20 

449 

540 
2, 617 

6 

185, 075 
57, 500 

442 

659 

11,510 
2, 627 
56 

724, 807 
160,200 

Tongs 

608 

4,887 
2,486 
313,805 
492, 250 

Minor apparatus 

Shore and accessory property 




Cash capital I 




Total 





1,945,320 


328, 285 


1, 270, 408 





Items. 

Louisiana. 

Texas. 

Total. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

Vessels 

Tonn^e 

77 

468 

$39, 595 

62 

939 

$107, 655 

714 

9,221 

$953, 925 

Outfit:. 

13,535 

240,203 

18,788 

25, 286 
58, 964 
16, 735 

341, 920 
707, 129 
64, 223 
47, 682 
16, 110 
14, 082 
666 
29 
853 
11,090 
6, 663 
12, 050 
21, 029 
3, 937 
1,686, 672 
919, iOO 

Boats 

2,968 

165 

561 

166 



7,102 

626 

1,712 

302 

256 

124 

96 

219 

Seines 

Gill nets 

Stop nets 





Trammel nets 





Fyke nets 

114 

606 



Dip nets 

80 

115 

20 

357 

698 

Cast nets 



Lines 


6,283 

Sponge apparatus 




Dredges 





462 

3,861 

Tongs 

1, 848 

9,2i8 

610 

333,935 

126,950 

297 

1,680 
779 
79, 050 
82, 500 

Minor apparatus 

Shore and accessory property 




Cash capital 




Total 





789,723 


373, 724 


4, 707, 460 
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Table Hhotring the ejuantltif and value of produeis taken in the fisheries of the Gulf States 

m 190J. 

1 Florida. j Alabama, 1 Mississippi. 


Lbs. Valut!. , Lbs. Value. Lbs | Value. 


Amber-fish 

Aiigel-lishes 

Barracuda 

Black bass 

Blue-fish, fresh 

Bluo-lish, salted 

Bon 1 to 

Buffalo-fish 

Butter-fish 

Cat-fish 

Channel bass, or red-fish 

Crappie 

Crevalle 

Croaker 

Drum , fresh-water 

Drum, .salt- water 

Flounders 

Cerman carp 

Groupers. 

Grunts 

Hog-fish 

Hound-fish 

Jew-tish 

.lurel 

King-fish 

Lady-fish, fresh 

Lady-fish, salted 

Margate-fish 

Menhaden 

Moon-fish 

Mullet, fresh 

Mullet, salted 

Mullet roe, salted 

Mutton-fish 

Permit 

Pig-fish 

Pike and pickerel 

Pompano 

Porgy 

Pork-fish 

Sailor’s choice, or pin-fisli — 

Sardines 

Sea bass 

Shad 

Sheepshead 

Snapper, red 

Snappers, other 

Spanish mackerel, fresh 

Spanish mackerel, salted 

Spot 

Strawberry bass 

Sturgeon 

Caviar 

Suckers 

Sun-fishes 

Tang, or surgeon-fish 

Trout or squeteague, fresh. . . 
Trout or squeteague, salted. . 

Trunk-fish 

Turbot 

Warmouth 

Whiting 

Yellow-tail 

Other fish 

Alligator hides 

Clam * 

Conch 

Crab, hard 

Crab, soft 

Crab, stone 

Crawfish 

Otter skins 

Oyster 

Shrimp 

Sponges 

Terrapin 

Tortoise-shell 

Turtle 

Turtle eggs 


3,140 

75,800 

1,104,251 


30,025 
151,900 
697, 800 
700 

3.500 

2. 500 
10,628 

22,223,685 
2,589,190 
134, 887 
28,301 
10, OOO 
2,000 
175 
487,099 
70, 960 
23, 332 
111,746 
29, 600 
9, 800 


1,373,650 
8,074,066 
368,256 
1,432,356 j 
40,550 
14,250 


343, 291 
5, 691 
4,800 
15, 100 
200 
1,804,614 
54,098 
300 
850 


20,254 

93,687 

400 

64,400 

800 

3,384 

1,383 

280 

11,681 

65,664 

356 

4,057,107 

17,280 

346,889 

30,899 

496 

369,257 

600 


150, 750 
70, 315 
11,450 
5, 375 
57, 900 
2, 050 
4,910 
36, 100 


10,000 25 

SCO 10 

1,516,300 23,457 


3, 850 
150 
75, 050 
3, 466, 500 
550 
33, 650 


850 
14, 950 
100,000 
5,000 


259,450 10,586 


2,432,222 119,773 16,886,924 426,222 

200 12 4,423,900 58,898 


11,691 4,619 


Total 48,120,039 1,462,166 9,361,447 266,682 23,426,965 
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TaMe showing the quantity and value of products taken in the fisheries of the Gulf States 

in 190S — Continued. 


Amber-fish 

Angel-fishes 

Barracuda 

Black bass 18, 940 

Blue-fish, fresh 100 

Blue-fish, salted 

Bom to 

Buttalo-fish 2,887,860 

Butter-fish 

Cat-fish 2, 061, 365 

Channel bass, or red-fish 441,595 

Grapple 

Crevalle 3, 160 

Croaker 154, 860 

Drum, fresh-water 3,500 

Drum, salt-water 51, 280 

Flounders 2,100 

German carp 

Groupers 

Grunts 

Hog-fish 

Hound-fish 

Jew-fish 

Jurel 

King-fish 

Lady-fish, fresh 

Lady-fish, salted 

Margate-fish 

Menhaden 

Moon-fish 

Mullet, fresh 122,710 

Mullet, salted 

Mullet roe, salted 

Mutton-fish I 

Permit t 

Pig-fish 

Pike and pickerel 

Pompano 3,230 

Porgy 

Pork-fish 

Sailor’s choice, or pin-fish 

Sardines 

Sea bass 

Shad 

Sheepshead 888, 560 

Silver perch 62,850 


Snappers, other 

Spanish mackerel, fresh . . 
Spanish mackerel, salted . 

Spot 

Strawberry bass 

Sturgeon 

Cavier 

Suckers 


888, 560 

11, 381 

217,330 

9, 739 

62,850 

3,009 



2, 067, 987 

103,398 

6,050 

607 

63,830 

4,621 


Sun-fishes 7,900 246 

Tang, or surgeon-fish ” ! . ” ’ 

Trout or squeteague, fresh 1, 078, 240 49, 071 1, 119, 300 49, 577 

Trout or squeteague, salted 

Trunk-fish ‘ 

Turbot 1 


Warmouth 

Whiting 

Yellow-tail 

Other fish 

Alligator hides. 

Clam 

Conch 


6,120 245 

31,400 1,164 

194,840 23,132 


Crab, hard 1 , 312 , 135 16, 025 42, 800 2, 022 

Crab, soft 

Crab, stone 

Crawfish 16,000 615’ 

Otter skins 

Oyster 8,388,891 493,227* ”2,’4oi’79i‘ ” 166 ,’ 359* 

Shrimp 7,634,720 131,715 290,815 8,666 

Sponges 

Terrapin 30, 689 6, 439 s’^O 765' 

Tortoise shell 

5,146 199 97,*6g6 3, ’388* 

Turtle eggs 


42, 140 
76, 026 
34, 435 
84, 730 
395, 776 

3.000 

10, 100 

3, 006, 610 

3, 140 
2, 415, 315 
2, 607, 881 
13, 200 
69,880 
543, 810 
6, 560 
418, 875 
438, 741 
1,176 
1, 112, 258 
374, 200 
70, 090 

6. 000 

67, 722 ! 
30,225 

152,700 
699, 175 
700 
3, 500 
12,500 
11, 428 
24, 503, 245 
2, 595, 190 
131, 887 

28, 301 
10, 000 
20, 950 

68, 976 
538, 344 

70, 960 
23, 332 
130, 846 

29, COO 
17, 095 

160 

1, 974, 815 
62, 860 
13, 608, 553 
358, 806 
1, 543, 341 
40, 550 
165, 600 
16, 700 
467, 391 
11, 105 
4,800 
44, 050 
200 

4, 734, 949 

54, 098 
300 
850 
22, 700 
140, 164 
100, 132 
53, 450 
249, 240 
800 
3, 334 
1, 666, 431 
30, 513 
11, 681 
71,664 
356 

34, 115, 936 
12, 366, 915 
346, 889 
85, 499 
495 
478,457 
600 


1, 051 
1,966 
1, 203 

5. 865 
12, 315 

120 
503 
26, 556 
46 
72, 991 
82, 622 
839 
1, 021 
19, 326 
131 
7,638 
17, 959 
33 
14,824 
18, 029 
3,440 
360 
2, 177 
373 

3. 866 
11, 978 

21 
222 
50 
324 
364,923 
77, 613 
6,270 
849 
500 
409 
2, 338 
30, 160 
8,548 
3, 145 
4,111 
998 
457 
3 

48, 590 
3, 009 
410, 157 
10,442 
62, 836 
1,622 
3, 356 
1, 089 
13, 662 
5, 336 
372 
2, 131 
10 

171, 183 
2, 024 
12 
66 
1, 436 
3, 633 
6, 287 
1,902 
27, 241 
100 
890 
25, 028 
2,914 
1,799 
3,897 
1,015 
1,263,689 
198, 979 
364, 422 
17, 963 
1,732 
32, 097 
99 


Total 24,754,135 ^ 


113,696,970 3,494,196 
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Supplementary table showing certain of the above products in numhei' and bushels. 


Products. 

Florida. 

Alabama. 

Mississippi. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Alligator hides number. . 

9,067 
100 
3, 999 
840 
11,681 
201 
579, 587 
10,593 

t4, 109 
100 

83 

84 
1, 799 
1,015 

124, 108 
4,227 




Glams bushels. . 





Crab, hard number.. 

Crab, soft do 

225, 690 

$2, 218 

704, 799 
90,699 

ooo 

Crab, stone do 



Otter skins do 





Oysters. bushels. . 

Terrapin number.. 

34^ 460 
3, 597 

119, 773 
1,913 

2, 405, 132 
8, 496 

426, 222 
4, 619 

Products. 

Louisiana 

Texas 

Total. 

Quantity. 

Value 

Quantity 

Value. 

Quantity. 

Value. 

Alligator hides number..' 

Clams bushels. . 

38, 9G8 

«23, 132 




48, 035 
100 

4, 999, 293 
91, 539 
11, 681 
201 

$27,241 
100 
25,028 
2, 914 
1,799 
1,015 
1, 263, 689 
17,968 

Crab, hard number.. 

Crab, soft do. . . . 

3, 936, 405 

16,025 j 128,400 1 82,022 

Crab stone.- .. . .. .do. .. 

, 1 ' 

Otter skins . ... do. .. 


Ovsters bushels.. 

Terrapin number.. 

1,198,413 1 493.227 I 343,113 | 100,359 

15,294 6,439 | 2,925 , 765 

4, 873, 705 
40, 905 


Conijirirative table showing the extent of the fisheries of the Gulf States in 1S07 and 1902. 


States. 

Persons engaged. 


Capital invested. 

n 1902 

1 with 

1897. 

1902 

Increase or de- 
crease in 1902 
compared with 
1897. 

1897. 

1902. 

Increase 

compare 

1897. 

No. 

Percent- 

age. 

Amount. 

Percent- 

age. 

Florida 

5,011 

6,416 

+ 1,405 

+28.03 

81,149,262 

81,945,320 

$796,058 

69.26 

Alabama 

789 1 

1,098 

+ 309 

+39. 16 

165, 189 

328,285 

163,096 

98.73 

Mississippi 

2,566 1 

4,344 

+1, 779 

+69.35 

518,301 

1,270,408 

752, 107 

145. 11 

Louisiana 

4,403 

6,027 

+ 624 

+-14. 17 

613,813 

789,723 

275, 910 

63.69 

Texas 

I 1.199 

1,144 

- 55 

- 4.58 

237,496 

373,724 

136,228 

67. 36 

Total 

18,967 

18,029 

+4, 062 

+29.08 ‘ 

I 

2,584,061 

4,707,460 

1 2,123,899 

82. 17 


Products. 


States. 

Pounds. 1 

Value. 

1897. 

1902. 

j 

Increase in 1902 
compared with 
1897. 

1 

1897. 

1902. 

i 

Increase in 1902 
compa red 
with 1897. 

Amount. 

Per- 

cent- 

age. 

Amount. 

Per- 

cent- 

age. 

Florida 

Alabama 

Mississippi 

Ijouisiana 

Texas 

Total 

28,256,219 
4, 699,381 
7,829,685 
17,401,788 1 
7,174,550 

48,120,019 

9,861,447 

23,426,965 

24,754,186 

8,044,404 

19,864,800 
4, 662, 066 
15, 697, 280 
7,362,347 
869,854 

70.30 
98. 99 
199,20 
42.25 
12. 12 

$944,793 

134,438 

192,298 

713,587 

286,610 

$1,462,166 i 
266,682 i 
• 558,220 

868.814 ! 

368.814 ! 

$517,873 
182,244 i 
860,922 i 
144,727 
67,204 

54.76 
98. 14 
187.68 
20.28 
28.44 

66, 360, 623 

113,696,970 

48,836,347 

78. 95 

2,271,726 i 

3, 494, 196 

1,222,470 

63.81 
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FISHERIES OF WESTERN FLORIDA. 

The west side of Florida has a longer coast line than any other Gulf 
state, its length being about 2,810 miles. The shore line, like that 
of the eastern coast of the state, is low, and is indented with numer- 
ous bays, sounds, and lagoons, which furnish good harborage for 
the light-draft fishing vessels. The principal indentations are Perdido 
Ba}^, Pensacola Bay, Santa Kosa Sound, Choctawhatchee Bay, St. 
Andrews Bay, Apalachicola Ba 3 % St. Georges Sound, Apalachee Ba}^, 
Wiccassassee Bay, Cleai’water Bay, Tampa Bay, Sarasota Bay, and 
Charlotte Harbor. While the rivers and small streams entering the 
gulf are numerous, the principal ones being the Escambia, Chocta- 
whatchee, Apalachicola, Suwanee, Withlacoochee, Manatee, and 
Caloosahatchee, but little fishing, other than for sturgeon, is prose- 
cuted in any of them except the Apalachicola Kiver. 

A serious diflicult}^ encountered in certain counties bordering on the 
gulf is the lack of shipping facilities. To counteract this as far as 
possible, the wholesale dealers at Cedar Key, St. Petersburg, Tampa, 
and Punta Gorda operate a large fleet of transporting vessels which 
make regular trips to the fishing camps, taking out supplies and bring- 
ing back the catch. Nearly all of these vessels are fitted with refrig- 
erating compartments, in which the fish are stored and thus brought 
to market in excellent condition. Formerly the fish were placed loose 
in the hold of the vessel with cracked ice thrown oA^er them, but the 
loss from spoiling, caused by delays incident to head winds and calms, 
was so great that the dealers were compelled to adopt the present 
method. 

During 1903 the Manatee County region, which is one of the best 
fishing sections in the state, was penetrated by a railroad which has 
been constructed as far south as Sarasota, and is eventually to be 
extended to Boca Grande. The Boca Grande terminus will undoubt- 
edly exert a considerable influence upon the fisheries. At the present 
time the fishermen from lower Manatee County and Lee County ship 
their fish to Punta Gorda, on Charlotte Harbor, where there is a rail- 
road connecting with northern points. Punta Gorda is 80 miles from 
the mouth of the harbor, however, while Boca Grande is at the 
entrance, and with the dealers located at the latter place the vessels will 
be saved the long journey to Punta Gorda. 

A large storage and fish-fertilizer plant has been erected at Punta 
Gorda, but was not finished in time to operate in 1902. It is the 
intention of the company operating this plant to freeze the better 
grades of gulf fish, and conveiT the nonedible and spoiled fish into 
fertilizer. 

A fire at Cedar Key May 19, 1902, which burned down the railroad 
station and one of the wholesale establishments and damaged several 
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others, considerably curtailed the fish trade of that place for several 
months. 

Shad have been reported a number of times from the west coast of 
Florida, and an occasional specimen has been found by scientists. A 
Pensacola fisherman, who claimed to have caught 12 or 16 shad in a 
seine the latter part of February, 1900, in the early part of 1903 shipped 
to the Bureau of Fisheries two specimens which proved to be the Ala- 
bama shad {Alosa It is possible that this species is more 

abundant than is generally supposed, as but little netting has been 
done in the rivers of this region until within the last two or three 
years. 

The west coast of Florida leads all of the other Gulf States in the 
catch of blue-fish, mullet, pompano, red snapper, grouper, Spanish 
mackerel, turtle, and a number of less important species. The follow- 
ing tables present in condensed form the extent of the fisheries in 1902: 

Persons employed. 


How engaged. 


No. 


On vessels fishing 

On vessels transporting . 
In shore or boat fisheries 
Shoresmen 

Total 


1,906 

146 

3,627 

837 


6,416 


Table of apparatus and eapital. 


Items. 


No. 


Value. 


Vessels fishing. 

Tonnt^e 

Outfit 

Vessels transporting 

Tonnage 

Outfit 

Boats 

Apparatus— vessel fisheries: 

Seines 

Gill nets 

Lines 

Sponge apparatus 

Tongs 

Spears 

Apparatus— shore fisheries: 

Seines.... 

Gill nets 

Stop nets 


243 

3,928 


63 

809 


2,666 

12 

90 


41 

6 


134 

1,571 

302 


8396, 175 


190,611 

82,950 


43,858 

330,220 

2,845 

2,275 

1,932 

3,610 

347 


10,230 

44,467 

16,110 


Items. 

No. 

Apparatus— shore fisheries; 

Trammel nets 

Evke nets 

41 

10 

16 

77 

Dip nets 

Cast nets 

Lines 

Sponge apparatus 


Tbngi, oyster 

Tongs, terrapin 

Traps, fish 

567 

10 

244 

496 

68 

103 

Traps, otter 

Spears 

Guns 

Minor apparatus - 

Shore and accessory property 
Cash capital 


Total 





Value. 


$2,690 

60 

9 

362 

540 

3,153 

4,610 

30 

520 

176 

83 

1,680 

76 

318,806 

492,250 


1,945,320 



FISHERIES OP OUIiP STATES, 


421 


Table of products. 


Products. 


Amber-fish 

Angel-fish 

Barracuda 

Black bass 

Blue-fish, fresh 

Blue-fish, salted 

Bon i to 

Butter-fish 

Cat-fish 

Channel bass or red-fish 

Crevalle 

Drum, salt-water 

Flounders 

German carp 

Groupers 

Grunts 

Hog-fish 

Hound-fish 

Jurel 

King-fish 

Lady-fish, fresh 

Lady-fish, salted 

Margate-fish 

Menhaden 

Moon-fish 

Mullet, fresh 

Mullet, salted 

Mullet roe, salted 

Mutton-fish 

Permit 

Pig-fish 

Pike and pickerel 

Pompano 

Porgy 

Pork-fish 

Sailor’s choice or pin-fish . . 
Sardines 


Florida. 

Products. 

Florida. 

Lbs. 

Value. 

Lbs. 

i Value. 

42, 140 

U, 051 

Sea bass 

9,800 

$128 

71, 126 

1,831 

Sheepshead 

1, 373, 650 

21,686 

34,435 

1, 203 

Snapper, red 

8, 074, 066 

237, 428 

12, 680 

455 

Snappers, other 

358, 256 

10, 428 

346, 606 

10, 567 

Spanish mackerel, fresh ... 

1, 432, 366 

55, 908 

3, 000 

120 

Spanish mackerel, salted . . 

40, 550 

1,622 

10, 100 

503 

Spot 

14, 250 

300 

3, 140 

46 

Sturgeon 

343, 291 

8, 532 

75,800 

1,690 

Sturgeon, caviar 

5, 691 

3, 026 

1,104,251 

16, 247 

Suckers 

4,800 

372 

54, 665 

643 

Sun-fish 

15, 100 

646 

193, 626 

2,738 

Tang 

200 

10 

80,181 

2,182 

Trout or squeteague, fresh . 

1,804, 614 

44, 221 

1,175 

33 

Trout or squeteague, salted . 

64, 098 

2,024 

437, 089 

7,279 

Trunk-fish 

300 

12 

374,200 

18,029 

Turbot 

850 

66 

65, 190 

3, 236 

Whiting 

20,254 

303 

6,000 

360 

Yellow-tail 

93, 687 

6, 036 

30,026 

369 

Other fish 

400 

16 

151,900 

3, 843 

Alligator hides 

«64, 400 

4, 109 

697,800 

11, 945 

Clam 

bSOO 

100 

700 

21 

Conch 

c3, 334 

890 

3,500 

222 

Crab, hard 

ri 1,333 

83 

2, 600 

25 

Crab, soft 

e2SQ 

84 

10, 628 

314 

Crab, stone 

fll, 681 

1, 799 

22,223,685 

327, 123 

Crawfish 

55, 664 

3, 282 

2,589,190 

77, 313 

Otter skins 

£/356 

1,015 

134, 887 

6,270 

Oyster 

A 4, 057, 107 
17, 280 

124, 108 

28,301 

849 

Shrimp 

288 

10,000 

600 

Sponges 

Terrapin 

346, 889 

364, 422 

2,000 

60 

no, 699 

4,227 

175 

9 

Tortoise-shell 

495 

1,732 

487,099 

70,960 

23,332 

26,276 

Turtle 

369, 267 

28, 385 

3,648 

3, 145 

Turtle eggs 

600 

99 

111,746 
29, 600 

3,736 

998 

Total 

48, 120, 019 

1,462, 166 


a Represents 9,067 in number. 
b Represents 100 bushels. 
c Includes 80 pearls, valued at ^23. 
otRepresenls 3,999 in number. 
e Represents ^0 in number. 


:f Represents 11,681 in number. 

0 Represents 201 in number. 

* Represents 679^,587 bushels. 

1 Represents 10,593 in number. 


THE FISHERIES BY COUNTIES. 

Commercial fishing was carried on in 18 of the 19 coastal counties. 
Monroe, Escambia, and Hillsboro counties have the most important 
fishing interests, Monroe leading in nearly every particular, owing 
largely to its extensive vessel and shore fisheries for sponges and 
turtles. Hillsboro occupies second place in most respects, and carries 
on important red-snapper, mullet, and sponge fisheries. Nearly every 
county shows a substantial increase over the reports of the previous 
canvass, and the total increase is very large. In 1890 the catch 
amounted to 27,418,562 pounds, valued at 11,064,139; in 1895 to 
31,929,127 pounds, worth 11,111,086; while in 1902 it was 48,120,019 
pounds, valued at $1,462,166, a gain of 20,701,457 pounds and $398,027 
over 1890, and of 16,190,892 pounds and $351,080 over 1895. 
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The following’ tables show the extent of the fishing industry by 
counties: 


Tdhie shoichig^ hj countm^ the nwnber of persam employed in the fisheries of the west coast 

of Florida in 1902. 


Counties. 


. On 
' vessels 
I flailing. 


Culhoun 

Citrus 

I)e Soto. ... 
Kseambia.. . 
Franklin ... 
Hernando . . 
Hillsboro . . . 
Lafayette... 

Lee 

Levy 

Manatee — 

Monroe 

Pasco 

Santa Rosa . 

Taylor 

Wakulla 

Walton 

Washington 


2 

30 

304 

94 


140 


7 

'i’279”i 
27 ! 
17 I 


6 


Total 


1,906 ; 


On I 
vessels ! 
trails* , 
porting, j 


62 


48 


8 

4 

12 

6 

2 

2 

2 


146 


Ill shore 
or boat i 
lisheriea, ! 

1 

Shores- 
; men. 

17 ^ 

' 1 

67 

' 10 

152 

^ 63 . 

185 

49 ; 

623 

347 ! 

8 

2 i 

395 

131 

16 

6 i 

234 

29 I 

261 

61 

177 

30 

891 

83 

12 

3 

41 


36 


173 ’ 


17 


222 

22 

3,527 

837 


Total. 


18 
79 
307 
538 
1, 064 
10 
714 
22 


263 
337 
211 
2, 2t‘.5 
48 
60 


38 

175 

17 

250 


6,416 


Fable showing^ by comities, (he ap^iaratus and capital employed in the fisheries of the west 

coast of Florida m 1902. 


Items. 

Calhoun. 

Citrus. 

De Soto. * 

Escambia. 

Franklin. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

Vessels fishing 



1 

^260 

3 

$6, 200 

42 

8144, 100 

18 

: 810,800 

Tonnage T. 



6 

24 

1,598 

137 

Outfit r 




195 


2,787 

49,563 


6,215 

Vessels transporting 





31 

2L 500 



Tonnage *. T. 





269 






Outfit 






23, 840 





Boats 

11 

81,080 

65 

1,535 

95 

7;755 

108 

1 14,830 

433 

44,036 

Apparatus— vessel fisheries: 











Seines 





4 

2, 200 

2 

120 

3 

265 

Grill nets 








3 

90 

Lines 








1,686 


16 

Sponge apparatus 









161 

Tongs 



2 

18 





31 

262 

Apparatus-^hore fisheries: 





1 




Seines 

4 

225 





IS 1 

975 

29 

1 9.^ 

Gill nets 

6 

160 

43 

985 

' 62 

1,680 

44 

1,115 

117 

2,431 

Stop nets 





91 

6, no 





Trammel nets 






38 ! 

1, 870 



Fyke nets 







10 

60 



Dip nets 






1 

1 

15 

8 



Cast nets 







1 5 

20 

67 

273 

Lines 




10 




106 

115 

Sponge apparatus i 









90 

Tongs, oyster, 



19 

170 

17 

128 

46* 

338 

246 

2, 042 

Tongs, terrapin 









10 

80 

Traps, fish 









200 

300 

Traps, otter 



30 

U ' 

145 

5i 




Guns 



2 

80 

10 

160 



36 

526 

Minor apparatus 









25 

Shore and accessory property. 


^6* 


2, 120 


6,260 


! 80,378 

1 


43 580 

Cash capital 




3,000 


41,260 



431000 








1 


Total 


2,035 


8,324 


119,862 


295,169 


165, 180 
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Table shoioing^ by counties^ the apparatus and capital employed in the fisheries of the ivest 
coast of Florida in 190^ — Continued. 


Items. 

Hernando. 

Hillsboro. 

Lafayette. 

i Lee. 

1 

Levy. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 




19 

$24,850 





1 

$750 

Tonnage T. 



240 





8 

Outiit r 



13,455 
39, 700 






350 

Vessels transporting 



17 





5 

2,350 

Tonnage T. 



258 





46 

Outfit r. 



15, 180 
37, 385 

130 





655 

Boats 

8 

$320 

340 

16 

$480 

112 

$12, 780 

260 

10,005 

Apparatus— vessel fisheries: 
Lines 


Sponge apparatus 




262 






17 

Tongs 



6 

50 






Apparatus — shore fisheries: 
Seines 



13 

1,200 







Gill nets 

8 

320 

184 

5,485 

16 

640 

250 

6, 710 
4, 085 

232 

8, 416 
105 

Stop nets 

3 

105 

81 

i;980 

150 

61 

3 

Trammel nets 

3 




Oast nets 



10 

40 







Lines 



13 






15 

Sponge apparatus 




333 






Tongs, oyster 



72 

550 





26 

234 

Traps, otter 





250 

88 

71 

25 

Guiis 









27 

540 

6 

90 

Minor apparatus 





0 



2 

Shore and accessory property . 


300 


49,725 
232, 500 


900 


2,780 


7, 915 

20 , 000 

Cash capital 















Total 


1,045 


422, 990 


2, 020 


26, 933 


50, 929 







Items. 

Manatee. 

Monroe. 

Pasco. 

Santa Rosa. 

Taylor. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value. 

Vessels fishing 



152 

$203,325 

3 

$2, 000 

4 

$2, 600 



Tonnage 



1,844 

24 

83 



Outfit 



114, 235 
14, 500 

i,675 

1,450 

2,586 

1,200 



Vessels transporting 

2 

$ 1, 200 

2 

3 

i 

X 

$500 

Tonnage 

17 

159 

27 

20 

7 

Outfit 

740 

2,^0 

508 

600 

135 

3 


145 

1,085 

Boats 

164 

9,500 

710 

172,000 

12 

29 

2 

36 

Apparatus— vessel fisheries: 
Seines 

200 

Gill nets 



86 

2,150 

40 




...... 


Lines 






60 



Sponge apparatus 




3, 002 


68 




Spears 



5 

3 






Apparatus— shore fisheries; 
Seines 

11 

2,220 
10, 695 

10 

465 



3 

240 



Gill nets 

384 

35 

845 

12 

460 


38 

1,520 

Stop nets 

61 

3 ; 660 

2 

65 



Trammel nets 




4 

200 



Cast nets 



5 

29 






Lines 




281 







Sponge apparatus 




2,730 







Tongs, oyster 






48 

860 



Traps, fish 



44 

220 





Spears 



58 

29 







Minor apparatus 



46 







Shore and accessory property . 


10, 150 


102,187 


660 


355 


1,050 

Cash capital 



152 ; 500 














Total 


38,165 


771, 137 


7,486 


11, 596 


4,300 










424 K KIH )KT OF OOMMISSTONEK OF FISH AND FISHERIES, 


Tdhlf i^hou'hiij, hij wunties, the apparatus and rrtpdaf naphajrd m the fisheries of the frest 
roast of Florida m 190 J — C-V>ntinn<*<l. 


Item'-. 


Wakulla Waitoii. ' Washington. Total. 

No. ' Value. No. Vnhu*. | No, Value. No. ; Value, 


Vessels fi.shing 

ToiuiUge 

Outfit 

Vessels tran.sjiorting 

T(»nnagi‘ 

Outfit 

Boats 

Apparatus— \ es-el tisio^rieK' 

Seines 

Oill nets ....1. 

Lines L 

Sponge appanitus 

Tongs . 




SoeO - 


100 
;L S75 


SI, 175 


Spears. 


2 1 S1,300 243 

15 3,928 

...J rVvO i 

. «*3 

...J, 1 809 


126 1 


A pparatus— s’h ( > re fis h e n es; 

Seines 

Gill nets 

Stop nets 

Trammel nets 

Fyke nets 

) nets 


4 , 
112 ' 


480 ] 
2,390 L 


240 I 


370 


Bipj i- 

Cast nets L 

Lines . f. 

Sponge apparatus . 


Tongs, oyster. 

Tongs, terrapin 

Traps, iish 

Traps, otter 

Spears 

Guns 

Minor apparatus 

Hhore ami aeeossory property. 
Gash capital '. 


Total i I 8,201 


20 1 


ICO 1 


7 1 


64 


(315 


1,860 I 


I 


2, 255 
675 


528 


345 


8,175 2,666 


60 I 

35 


17 ; 


41 


184 

1,571 

302 

41 

10 


557 

10 

244 

496 

58 

103 


4,145 ! 


18,085 


mQ, 175 


190, 611 
82, 950 


43, 853 
330, 220 

2, 845 
2, 275 
1,932 

3.510 
347 

3 

10, 230 
44, 467 
16, 110 
2,590 
60 
9 
362 
540 
8,153 

4.510 
30 

620 

175 

33 

1,680 

75 

313, 805 
492, 260 


1,946,320 


7\ihle shomno, hu counties and speeles^ the ijldd of the fisheries of the west coast of Idorida 

ui J 901 ' 


Species. 

Calhoun. 

Citrus. 

Be Soto. 1 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Angel-fish.... 



800 

316 

3, 700 

847 

Black bass 



7,260 

184 

Blue-fish, fresh 

8,200 

$246 

6, 000 

100 

Oat-fish 



Channel bass 

300 

6 

68, 100 
900 

1,305 

16 

127,329 

1,617 

Crevalle 

Drum 



21, 950 

421 

14, 100 

177 

Flounders 

1,200 

24 

Groupers 





Jurel*. 







Lad V- fish, fresh 

60,000 

900 





Menhaden 





Moon-fish 







Mullet, fresh 

77,5(10 
182, 600 

3,150 
5. 180 

1,015,000 
27, 000 
700 

17,:F8 

510 

1,550,220 

15,503 

Mullet, salted 

Mullet roe, salte<l 

A, 000 

160 

28 



Pig-fish 



Pomps, Ti o 

6,541 

277 

400 j 

32 

15,00d 

3,000 

600 

Sailor’s choice 


40 

Sardines 





Sheepshead 

4,200 

126 

129,800 j 

2,659 

159, 1^ 

1,989 ; 

f^napper, red 

Snappers, other 



113,909 

1,000 

2, 209 
60 

18,000 

225 

Spanish mackerel, fresh ... 

Spot . . . . - ^ - 

62, 780 

2,111 

624, 400 

21,974 

Stuvgenn f , 







riciXTiiir 







Sun-fish 



4,600 

157,944 

92 

800 

12 

Trout or squeteague, fresh . 
Trout or squeteague, salted . 
Whiting 

33, 700 
2,660 

1,011 

80 

8,092 

125,787 

2,516 



3,000 

667 

40 

Yellowtail 





8 


Escambia. 


Lbs. 


4,540 
1,200 
127, 193 
4, 800 
10, 366 
25,000 


3, 097 
230, 914 
19,490 
12,000 
1,500 
4,658 
41,020 


1,500 

6,868 


800 
2, 162 
7, 091,715 
460 
161,858 
12,600 
259, 171 
8,491 
2, 100 
26, 778 


4,300 


Value. 


$91 

60 

1,384 

210 

431 

255 


101 
2, 499 
198 
140 
15 
144 
1, 127 


45 

316 


8 

81 

209, 654 
14 
5, 099 
265 
4,326 
1,763 
105 
1,061 


129 
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Table showing j by counties and species, the yield of the fisheries of the tvest coast of Florida 

in J190.? — Continued. 


1 Calhoun, 

Citrus. 

De Soto. 

E.seambia. 

1 Lbs. 

Value. 

Lbs. 

Value. 

Lbs. j 

1 Value. ; 

Lbs. 

1 Value. 

Alligator hides •. 


400 

$27 

3,600 ^ 

$210 



Crab, blue, hard 






; 1, 333 

j m 

Crab, blue, soft ' 


1 

1 



! 280 

! 84 

Otter skins ' 


16 1 

1 90 

100 

i 250 



Oyster { 


69,396 

2,311 

1 90, 650 

4,887 

70, 000 

6,000 

Terrapin ' 




9, 000 

i 1,200 



Turtle ' 



I 



80 

2 

Total 1 432,681 

$13, 571 

1,619,165 

I 1 

30,482 ! 

1 

2, 763, 481 

61, 425 

8, 129, 249 

238, 700 


Lafayette. 


Lbs. Value. Lbs. Value Lbs. | Value, Lbs {Value. 


Amber-fish 

Angel-fish 

Black bass 

Blue-fish, fresh 

Bonito 

Butter-fish 

Cat-fish 

Channel bass 

Grevalle 

Drum 

Flounders 

German carp 

Groupers 

Grunts 

Jurel 

King-fish 

Mullet, fresh 

Mullet, salted 

Mullet roe, salted 

Pompano 

Sailor’s choice 

Sea bass 

Sheepshead 

Snapper, red 

Snappers, other 

Spanish mackerel, fresh .... 
Spanish mackerel, salted .. 
Sturgeon 

Caviar 

Suckers 

Sun-fish 

Trout or squeteague, fresh. 
Trout or squeteague, salted. 

Whiting 

Other fish 

Alligator hides 

Crab, stone 

Oyster 

Shrimp 

Sponges: 

Grass 

Sheepswool 

Yellow 

Terrapin 

Turtle 


50 
200 
1,169,800 
657, 170 
17, 050 
8, 360 


2,700 

3,362 2,329,888 
960 171,487 


640.000 $12,800 

140. 000 4, 200 
13, 800 690 


12,000 240 176,897 4,443 j 


2,749, 810 
17, 280 


800 40 

. 137,270 8,112 


Total 6,111,463 139,806 264,710 5,385 4,238,342 134,199 793,800 17,690 
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TaJfJt* shou'iiig, Utj roiitiUn^ und ttpecivn, ilu' ijtM of the JisJierka of the iresf coant of Florida 

iu (\>ntimied. 


I-oe ' Levy, ' Manatee. Monroe. 



Lbs i 

Value. 

Lbv. Value. Lbs. Value. 

Lbs. 

41,500 
22,650 
84,435 
9, 600 
9,900 

Value. 

81,038 

1,133 

1,203 

480 

495 

Aniher-llsh 

i 


Auijel-lish 7, SOU SOh ^ ^50 19,441 ' ^242 i 

Barraeutl.i - .. . 

Bhu‘-lj«h. Iresli 7. lOU , 112' 2.7, IHK) 1,100 20,400 408 | 

Bonitu ..... ’ 

(■’a(-iisli . 

6,(KH) 17)0 

ss,667 1,:133 


Channel ba''" j 2,028 j 

CrevalU' 

369,444 ' 4,619 



13, 1400 201 

49 IlKl 7:t7 

4,550 

46 

Drum 

IS. sou ! 

7i,2tH) i 89i 
1, 100 ; 22 

FhmiuleiN 




Grouianv 1 

500 H 

2, two ' 30 

130, 050 
351,900 
65, 190 
6,000 
1,785 

149.000 
110,500 

3, 500 
2,000 

110. 000 

8,936 
17,745 
3,236 
360 
74 
3, 725 
4,205 
222 
80 
3,300 

Grnin> ■ 

i 

Hoa-lish 


Honnd-lisb ! , ’ ' 

,lurel * 1 1 

KinK-ti''h I 

Ladv-hsli, fresh ' ' ' 1 

Mariratt‘4lKh _J : ' 1 . 

M(Hm-tlsh ! ...1 1 



Mullet, fresh 

Mullet, salted 1 

3,859,101 

72,000 

1,500 

38,591 i4, 309, 448 1 86,189 
1,050 1 25,000 i 750 

270 . 1,200 1 60 

3, 106, 410 
3/5, 3b9 
33, 972 



31, 064 
5, 005 
1, 358 

Mullet roe. salted 



Mutton-tish 

28,301 
10,000 
6,200 
70,960 
23,832 
102, 375 
27, 800 

849 
500 
930 
8,548 
3,145 
3, 615 
980 

Permit 



. ' ■ ' ■ 


Pompano 

137, 170 

5,487 

2,174 i 174 

225, 960 

13, 557 

PorerV 

Pork-iish 







5, 000 

63 


1,171 

15 

Sardines 

1 

Sea bass 



6,000 1 90 

95,219 1 2,857 



Hhoepshead 

Snapper, red 

399, 981 

5,000 

379, 210 

4, 866 

150 
6. 200 

8 

165 

Snappers, others 

12,000 
48, 706 

150 

2,485 

60,433 1 1,432 
10, 126 1 608 

27, 700 
147, 460 

346 
7, 373 

90, 534 ' 5, 132 

33,165 i 1,659 

150 I 15 

Spanish mackerel, fresh ... 

Stiirf^eon { 


10,000 i 500 

250 1 200 



Caviar { 





Suckers i 




4,500 360 

3, 700 : 271 

200 > 10 

650 33 

300 12 

Sim.fish 


1 



Taiijiy 






Trout or sqiieteaguo, fresh. 

298,970 

5,979 

163,141 2,779 

476, 175 

11,904 

Turbot 







860 

600 

82,830 

150 

66 

50 

5,798 

6 

Whiting 

4,000 

1,200 

50 

15 

200 

3 

10, 974 
3, 200 

137 

41 

Y ello w-hiil 

Other lish 




30,600 

i040 

6,900 

240 

450 

30 



Clam 



660 

3,334 

10,881 

55,664 

70 

890 

1,769 

3,282 

Conch 





Crab, stone 







Crawfish 








210 

525 

30 

729,841 

150 

17,377 



Ovater 





Sponges: 





2,455 
7,365 
88,242 
112, 676 
6,852 
50,022 
230 
2,269 
496 
888,069 
600 

1,473 
1, 111 
18,753 
241,450 
3,187 
27,414 
46 
632 
1,732 
26,511 
99 

Glove 







Grass. 










242 

653 



Velvet 





Yellow 



16 

8 



Wire, etc.... 





Terrapin 



16,800 

1,800 

2,700 

226 




Turtle 



29,908 

2,800 


**"•’***! 

Turtle eggs 





Total 







6,070,144 

64,168 

5,590,684 

122,695 

6,271,876 

82,074 

2,227,110 

396,029 
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Table showing, hy counties and species, the yield of the fisheries of the west coast of Fluriiln 

in 1903 — Continued. 


Ambor-fish 

Black bass^ . ... 
Blne-fiHh, iresh. 
Channel b<i.ss . . 

Crevalle 

Drum. 

Flounders 


Lady-fish, salted 

Moon-fish 

Mullet, fresh 818,528 15,971 

Mullet, salted 

Mullet roe, salted 

Pike 

Pompano 410 23 


Sheepshead i 11, 700 


Snappers, other 10, 600 212 

Spanish mackerel, fresh ... 4, 890 294 

Spot 

Sun-fish 


1 Santa Rosa 

-Lbs. 

Value. 

150 

$3 

1,130 

66 

11,873 

263 

2,200 

84 

1,700 

17 

200 

6 

11,525 

115 

20, 000 

250 

700 

21 

370 

10 

20, 878 

692 



175 

9 

606 

22 

980 

37 

121,551 

3,444 


Trout or squeteague, fresh. 38, 000 

Yellow-tail 

Oyster 

Sponges: 

Grass 1,543 

Sheepswool 664 

Yellow 203 

Terrapin 


664 1,795 I 


Taylor. 

[ Wakulla. 

Lbs 

Value 

i Lbs. 

j Value, 



i 

1 



1 




1 1 



! 16, 300 

8326 






1 



i 

7, 150 1 

143 



i 







i 



! 


1,503, lOO 
221,000 

S30, 062 
6, 630 

895,625 1 

17, 9i:4 


64,400 5,520 I 


911,403 20,350 I 270,804 I 11,032 | 1,755,900 37,892 992,960 20,740 
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T(thle showmg, /?// counties and species^ the yield of the fisheriei^ of the west ermt of Florida 

bi 190^ — Contmued. 


Species, 

Walton. 

Washington. 

Total. 

Lbs. 

Value. . 

Lbs. 

Value. 

Lbs. 

Value. 

Spanish mackerel, fresh 

30,600 

$1918 

223, 145 
30, 500 

$8,981 

1,432,356 
40, 550 

$55, 908 
i,m 
300 

Spanish mackerel, salted 

1,220 

Spot 

800 

16 

11,250 

Sturgeon 



343, 291 

8,532 

3,026 

Caviar 


. ... ... .... J 

5, 691 
4,800 
15,100 

Slickers 


1 

372 

Sun-iish 

450 

23 



646 

Tang 



200 

10 

Trout or squeteague, fresh 

5,600 

243 

160, 345 
29,400 

4, 810 
1, 176 

1,804,614 

54,098 

300 

44,221 

2,024 

12 

66 

Trout or squcteagiiej salted 

Trun k-fish* 



Turbot 


j 


850 

Whiting 


1 



20, 254 

303 

Yellow4ail 

1,400 

42 



93,687 

400 

6,036 

16 

Other fish 



Alligator hides 



5,400 


64,400 

800 

4,109 

100 

Clam 




Conch 





3,334 

1,333 

280 

890 

Crab, blue, hard 




83 

Crab, blue, soft 


1 


84 

Crab, stone 


' 


11,681 
55, 664 

1,799 

3,282 

1,015 

124,108 

288 

Crawiisli 





Otter skins 





856 

Oyster 



89,740 

2,604 

4,057,107 

17,280 

2,455 
7,365 
140, 682 
133,518 
5, 862 
56, 787 

Shrimp 



Sponges 

Boat 





1,473 

1,111 

Glove 





Grass 





29, 765 

Sheepswool 





297, 727 
3,187 
31,113 
46 

Velvet 





Yellow 





Wire, etc 





230 

Terrapin 





30,899 

495 

4,227 

1,732 

28,385 

99 

Tortoise-shell 





Turtle 

400 

16 



369,257 

600 

Turtle eggs 








Total j 

115, 960 

2,805 

2, 570, 337 

73,223 

48, 120,019 

1, 462, 166 



FISHERIES BY APPARATUS. 

Vmd Jislm^ies . — Ten counties participated in the vessel fisheries, 
the products being secured with purse and haul seines, gill nets (prin- 
cipally for turtles), lines, spears, sponge apparatus, and oyster tongs. 
More than four-fifths of the total catch was made with lines, and of 
this 7,969,936 pounds, valued at $234,266, consisted of red snappers. 
Groupers and king-fish were the other principal species. In the seine 
catch Spanish mackerel occupy first place, and most of these were taken 
with purse seines in Hawks Channel, on the east coast, during January 
and Februaiy. Most of the gill nets were emploj^ed in the turtle 
fishery of Monroe County. Many of the vessels operating from here 
visit the coasts of Yucatan, Mexico, and Honduras, and engage in the 
fishery there. The sponge fishery is prosecuted from Franklin, Hills- 
boro, Levy, Monroe, and Pasco counties, with Monroe far in the lead. 
The tong fishery for oysters is most important in Franklin County, 
but is also prosecuted from Citrus, Hillsboro, and Washington coun- 
ties. It shows a very considerable decrease, however. Spearing ivas 
practiced in but one county, Monroe, and was insignificant. 
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Sho7^e fisheries , — The gill net is by far the most important form of 
apparatus in use in the shore fisheries, and the mullet is the principal 
species thus sought. Of the 22,896,192 pounds, valued at $426,370, 
taken in gill nets, 18,979,124 pounds, worth $322,522, consisted of 
mullet. The sea trout occupied second place in quantity and was 
third in value; the pompano was second in value. Other leading s]>e- 
cies were sheepshead, channel bass, Spanish mackerel, and sturgeon. 

The seine catch has fallen olf somewhat in recent years owing* to the 
more general use of gill nets and stop nets. A number of seines are 
used in connection with the latter fishery, but as they are secondary 
in importance their value and catch have been shown with the stop 
nets. The mullet is again the leading species, although not to the 
same extent as in the gill-net fisheries. Other important species were 
Spanish mackerel, sea trout, lady-fish, and blue-fish. 

While the stop-net fisheries ranked third in quantity of products 
secured, the tong fisheries exceeded them in the value of the catch. 
Mullet, sheepshead, sea trout, and channel bass were the principal 
species taken ui the stop-net fishery. 

The line fisheries have declined considei'ably in recent years, the 
fishermen devoting more of their time to fishing with other forms of 
apparatus. There is still an important line fishery in Monroe County, 
because of the difficulty of operating nets around Key West, where 
they are torn on the coral growths. 

Trammel-net fishing was* prosecuted from Escambia, Hillsboro, 
Santa Kosa, and Walton counties. In 1897, at the time of the last 
canvass, trammel nets were not used. 

The cast-net and trap-net fisheries were not of much importance, the 
former being carried on from Escambia, Franklin, Hillsboro, and 
Monroe counties, and the latter from Franklin and Monroe counties. 
In the last-named county traps are a rather important form of 
apparatus. 

Sponging was carried on from Franklin, Hillsboro, and Monroe 
counties, the last-named far outstripping the others. 

A number of minor forms of apparatus were also used, the more 
important being guns, traps, dip nets, and fyke nets. 

Table showing^ by counties a7id apparatus, the yield of the vessel fisheries of the west coast of 

Florida. 


Apparatus and species. 

Citrus 

l)e Soto. 

Escambia. 

Franklin. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Seines: 

Blue*fisli 





293 

$6 

1 



Cliannel bass 






19 

83,300 
30, 600 
2,400 
6,000 
6,000 
81,543 

$1,606 

.522 

Mullet 





5,920 

743 

65 

Pompano 





47 

112 

225 

Sheepshead 





305 

24 

Spanish mackerel. ... i 



^6,400 

$21, 574 

37,328 

15,228 

1,412 

533 

290 

Trout, or squeteague 



2, 447 






Total ' 



616,400 

21,674 

69,841 

2,078 

209,843 

6,262 
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Table ahowlng, by counties and apparatus, the yield of the vessel fisheries of the ircsf coast of 

FZorfc^a— Continued. 


Apparatus and species, . 

Citrus. , De Soto. 

Escambia. 

Franklin. 

Lbs. 

Value. 

Lbs j 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Gill nets: 

Mullet, salted 



i 

1 



30, 590 
1,250 
1,400 

$920 

50 

42 

Mullet roe, salted 



! 

.... i 

Trout, or squeteague 


1 






1 

1 


1 





1 1 83, 240 

1,012 

Lines: 

Amber-fish 




j 





! 

i 


100 

200 

2,500 

200 

4,000 

8 

50 

10 

200 

Bonito 






Groupers 




j 

222,869 ‘ $2,419 

King-fish 






Snapper, red 




1 

6,999,885 j 206,921 

Total 








i 

7. 222. 754 ! 209. 340 

7.000 

270 

Sponge apparatus: 

Grass sponge 





1 





i 

1 

2, 595 
2, 126 
854 

545 

5,738 

470 

Sheep’s- We'D! sponge 





1 

Yellow sponge , . .7 







Total 













5,575 

251,650 

6,753 

6,709 

Tongs: 

Oyster 

4,800 

S150 



1 

Grand total 




4, 800 

150 

616,400 

$21, 574 

7,282,695 j 211,418 

507,308 

20,006 


Apparatus and species. 

Hillsboro 

Levy. 

Monroe 

1 Pasco. 

Lbb, 

Value. 

Lbs 

Value. 

Lbs. 1 Value. 

Lbs 

Value. 

Gill nets* 

Tortoise shell 





1 

! 

60 ' $210 

212,876 { 16,442 

200 I 33 



Turtle 






Turtle eggs 






Total 








213,136 1 16,685 



Lines: 

Amber-fish 



1 






5.900 148 



Barracuda 





700 

200 

1,800 

50 

8,600 

8,000 

1,900 

27,000 

800 

100 

200 

1,700 

390 

2,000 

1,600 

5,250 

4,000 

25 

10 

90 

1 

108 

400 

95 

675 

24 

5 

30 
85 

31 
50 
90 

263 

280 



Blue-fish 







Bonito 







Orevalle 







Groupers 

48,400 

$502 





Grunts 





Hog-fish 







King-fish 







Mutton-fish 





- -- - 

Permit 







Pompano 






















Snapper, red 

842,500 

28, 651 





Snappers, other 





Spanish mackerel 









! 




l^llow-tail 1 

Total ‘ 


t 





890, 900 

24, 153 



65, 090 

2,410 



1 

Spears: 1 

Angel-fish- 









400 

600 

600 

20 

18 

34 



Barracuda 







Crawfish 







Total - 












1,600 

72 


Sponge apparatus: 

(Hove sponge 





I 





1,478 

59,021 

66,262 

6,852 

24,445 

222 

12,568 

151,203 

8,187 

13,404 



Graas sponge 

11,517 

7,069 

i418 

19,087 



1,543 

664 

$324 

1,795 

Sheep’ s-wool sponge . . . . , 
Velvet sponge 

242 

$658 

Yellow sponge 

1,652 

853 

15 

8 

203 

90 

Total - 

20,138 

14,420 

22,358 

832 

267 

661 

156,053 

180,584 

2,410 

2,209 

Ton^: 

Oyster 

Grand total 







925,458 

47,343 j 257 

661 

435, 879 

199,751 1 2,410 2,209 
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Table shaming j by counties and apparatus^ the yield of the vessel fisheries of the loest coast of 

Florida — Contmued. 


Apparatus and species. 


Semes. 

Anj^el'fish 

Black bass 

Blue-fish 

Channel bass 

Flounders 

Lady-fish, fresh 

Lady-fish, salted 

Moon-fish 

Mullet 

Pompano 

Sheepshead 

Spanish mackerel — 
Trout, or squeteague. 


Santa Eosa. 

Washington. 

Lbs. 

Value. 

Lbs 

Value. 



210 

S4 

30 

$1 



873 

43 

3,750 

113 

1,200 

36 





500 

10 

10, 000 

100 

12,500 

188 

700 

21 



100 

2 

300 

6 

7,978 

224 

3,600 

72 

506 

16 

1,000 

50 

800 

32 

2, 700 

81 

4, 692 

169 

10, 100 

404 

2,334 

92 

5,245 

157 


Gill nets: 

Mullet, fresh 

Mullet, salted 

Mullet roe, salted 

Tortoise shell 

Turtle 

Turtle eggs 

Trout, or squeteague. 


4. 100 
42,590 

1,550 

60 

212,876 

200 

3.100 


Lines: 

Amber-fish 

Barracuda 

Blue-fish 

Bonito 

Crevalle 

Groupers 

Grunts 

Hog-fish 

King-fish 

Mutton-fish 

Permit 

Pompano 

Porgy 

Pork-fish 

Snapper, red 

Snappers, other... 
Spanish mackerel. 
Yellow-tail 


6,000 

700 

200 

2,000 

50 

288, 894 
8.000 
1,900 
27, 200 
800 
lOO 
200 
1,700 
390 
7, 969,936 
1,500 
5,250 
4,000 

8, 818,820 


Spears: 

Angel-fish.. 
Barracuda . 
Crawfish . . . 


Sponge apparatus: 
Glove sponge . 


Glove sponge 

Grass sponge 

Sheeps-wool sponge . 

Velvet sponge 

Yellow sponge 


Total. 
Tongs: 
Oyster . 


Grand total . 


10,007,651 


432 RBPOBT OF OOMMISSIOUEB OF FISH AND FI8HEBIES, 


Table showing the yield of the shore seine fisheries of the ivest coast of Florida in 1903. 



Calhoun. 

Escambia. 

Franklin. ' 

Hillsboro, 

Species. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Angel-fisli 



3,090 
114, 500 

$62 

375 

1 

$10 ' 

900 

$14 

BUre-fish, fresh 

8,200 

$246 

4,170 

8,190 

169 t 

5, 100 

128 

Butter-hah 

300 

3 

734 

11 

Channel baas 

300 

6 

6,042 

252 

28,234 

522 1 

11,439 

172 

Crevallc 

20, 000 

200 

150 

3 

300 

6 





925 

10 

1,590 

24 

Flounders 

1,200 

24 

2, 170 

73 

4,800 

164 

1,320 

34 



676 

J3 1 





16, 000 

160 

50 

1 




60, OOO 

900 

12, 000 
1,500 
4,275 
18,300 

140 





15 

1 ' 


Moon-fish - 



132 

I ! 


Mullet, fresh 

23.600 

26. 600 
1,600 

2. 340 

570 

361,500 
408, 390 
12, 350 

4,718 

375, 808 

3,370 

Mullet^ salted 

800 


13,128 

587 



5,000 

100 


64 




1,600 

1,700 

45 




Pompano 

5,541 

277 

94 

5,960 

301 

3,000 

180 


800 

8 

Sheepsliead 

4,200 

126 

1,200 

200 

36 

7,200 

163 

5,865 

88 

Snappers, gray, etc 

6 

520 

8 

Spanish mackerel, fresh 



52,780 

2,111 

92, 000 
2, 900 

2,760 

61 

14, 580 

5.SG 

16,133 

807 

Trout or squeteague, fresh. . . 
Trout or squeteague, salted. , 
Whiting 

23,500 

2,660 

705 

80 

2 ; 950 

148 

72,11X) 

18,278 

200 

1,933 

444 

*> 

76,000 

1,900 





880 

13 

Yellow^tail 

:::::::::: 


4,300 

i29 






17,280 

200 

288 



Terrapin 






4 












Total 

210,081 

7,679 

305, 427 

9, 061 

040,237 

22, 989 

504, 589 

6 , m 



Manatee. 

Monroe. 

Santa Rosa. 

Wakulla. 

Species. 









Lbs. 

Value. 

Lbs, 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Amber-fish 

1 

_ 

1,000 

$25 

150 

$3 



Angel-fisli 

2,731 

$34 




Black bass 



400 

20 



Blue-lish, fresh 



1,300 

65 

8,000 

800 

160 



Channel ba.ss 

30,000 

6,100 

375 

40 

13,300 

$266 

Brum 

77 



Flounders. 



200 

6 

3,050 

61 

Groupers 



28, 600 
58,900 
6,000 
110,000 
2,000 

855 

Grunts 



2 , 945 
860 





Hound-fish 







Lady-fish 

1 

4, 200 
80 

16,666 

270 

150 



Moon-fish 



8 



Mullet, fresh 

494.000 

160.000 
10,962 

4,940 

2,000 

20,000 

600 

10,900 

408 

264, 375 

5,288 

Mullet, salted 

Mullet roe, salted 

438 







Pike 



175 

9 



Pompano 

300 

18 

4,000 

3,200 

300 

600 



Porgy 

160 





Pork-fish 



24 





Sailor’s choice 



48, 000 
9,800 

1,440 

480 





Sardines 







Sheepshead 

11,300 

141 

'i50 

8 





Snappers, gray, etc 

25, 200 
8,915 

1,612 

446 




Spanish mackerel, fresh 

12,400 

620 


2, 685 

54 

Spot 

. 300 
500 

f} 

Sun-fish 





25 



Trout or squeteague, fresh.. . 
Whiting 

93,525 

1,690 

1,200 

2,338 

21 



2,800 

140 



16,200 

304 



Yellow-tall 

16 

1,000 

14,664 

70 

100 

3 



Crawfish 

1,222 




Terrapin 



540 

5 











Total 

814,208 

11,018 

842,929 

15,092 

35,186 

988 

298,610 

6,973 
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Tahy «hoidng the yield of the shore seine fisheries of the loest coast of Florida in 1902 — 

Continued. 


Species. 

Walton. 

Washington. 

Total. 

Lbs. 

Value. 

Lbs. 

Value, 

Lbs. 

Value. 






1,150 

$28 

178 

Angel -fish 

500 

$10 

2, 400 

$48 

9,996 

400 

Black bass 

20 

Blue-fish, fresh 

37, 000 

615 

65, 100 
3,000 

1,953 

120 

247,390 
3,000 
1, 034 

7, 501) 

Blue-fishj salted 

120 

Butter-fish 



14 

Oh aim el bass 

1,600 

6,500 

48 

6, 000 

120 

97, 715 
26, 950 
8, 615 
21, 640 

1,801 

273 

Crevalle 

65 

Drum 



111 

Flounders 

500 

16 

8, 900 

178 

495 

German carp 

675 

13 

Groupers. 





28, 600 
58, 900 
6,000 
24, 750 
674, 800 
2, 600 
9,845 
2, 026, 383 
694, 490 
34, 762 
2,000 
176 

855 

Grunts 





2, 945 

Hound-fish 





'360 

Jurel 

8,200 

86 

600 

10 

267 

Lady-fish 


482,800 

6,262 

11, 652 
25 

Menhaden 

i,6o6 

800 

10 

Moon-fish 

24 

2, 500 
463, 000 

50 

294 

Mullet, fresh 

5,000 

150 

8,800 
4, 180 
493 

31,184 
20, 208 
1, 582 

Mullet, salted. 

104, 500 
9, 850 

Mullet' roe, salted 



Pig.fish 

600 

15 

60 

Pike 



9 

Pompano 

600 1 

30 

15, 901 

795 

87,002 

3,200 

300 

2, 295 

1 160 

Porgy 

Pork-fish 






! 24 

Sailor’s choice 





48, 000 
11, 600 

! 1,440 

498 

Sardines 

1,000 

10 



Sheepshead 

600 : 

18 

33, 100 

993 

63, 615 
26, 130 
443, 138 
30, 500 
4, 000 
500 

1, 573 
1, 532 

Snappers, gray, etc 

210 

6 

Spanish mackerel, fresh 

30, 600 

918 

^3, 045 
30,500 

8,577 

16, 879 

1 , 220 

Spanish mackerel, salted 

1,220 

Spot 

800 

16 

83 

Sun-fish 



25 

Trout or squeteague, fresh 

900 

45 

138, 500 
21,400 

4, 005 
856 

420, 475 
37, 338 
2, 770 
8, 000 
14, 064 

11, 518 
1,380 

Trout or squeteague, salted 

Whiting 



86 

Yellow- tail 

! 1,400 

42 




260 

Crawfish 



1, 222 
288 

Shrimp 





17, 280 

Terrajiin 





740 

79 

Turtle 

400 

16 



400 

16 




Total 

98, 110 

2,139 

1,595,996 

38, 660 

6, 161, 322 

120, 448 



Table shomng the yield of the shore gill-net -fisheries of the west coast of Florida in 1902. 


Species. 

Calhoun. 

Citrus. 

De Soto. 

Escambia. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Angcl-fish 



800 

760 

$16 

19 

2, 700 

$34 



Black bass 





Blue-fish 



5, 000 
90, 000 

100 
1, 150 

6,700 

$104 

Channel bass 



68, 100 
900 
21, 960 
1,016,000 
27,000 
700 
400 
129, 800 
113, 909 
1,000 

1,305 
15 
424 
17, 398 
540 
28 
32 
2, 659 
2, 200 
60 

Crevalle 





Drum 



10, 000 
1, 176, 166 

125 
11, 752 



Mullet, fresh 

64, 000 
156, 000 
2,400 

$810 

4,680 

96 



Mullet^ salted 



Mullet roe, salted 





Pompano 

15. 000 
103, 146 

18. 000 
8, 000 

600 

1,289 

225 

400 



Sheepshead 





Snappers, gray, etc 





Spanish mackerel, fresh. 
Sturgeon 



si, 825 
259, 171 
3,491 

906 
4, 326 
3,753 



Caviar 







Sun-fish 



500 

157, 944 

10 

3,092 



Trout or squeteague, 
fresh 

10,200 

306 

100, 787 
2,000 

2,016 

25 



Whiting 



Turtle 





80 

2 

Total 







222,600 

5,892 

1,638, 753 

27,807 i 

1,529,799 

17, 716 

301,267 

7, 091 



Ii’.C.190S--28 
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Table shou'mg the yteUl af the inhere tjUl-aet jhlieeia^ af the u'et^f eoaM of Floi'ula In 190 ? — 

Continued. 


Species. 


j Frankliti. 

' Lbs. Value 


AiiR'el-fish 

Blue- fish ' 

Butter-fish i 

Channel bass 

Crevalle 

Drum 

Mullet, fresh 

Mullet, salted 

Mullet roe, salted 

Pompano 

Sheepshead 

Snappers, gray, etc 

Spanish mackerel, fresh. 
Span i>h mackerel , salted. 

Sturgeon 

Caviar 

Trout or squeteague, 

fresh 

Trout or squeteague, 

salted 

Whiting 

Terrapin 

Turtle 


730,7001 9,798 
118,1901 3,888 
3,450! 107 


Total. 


4,500 




1,000 


4,600 

10,050 

74,120 

1,950 

8,560j 

8,760 


800 


16,000' 

5001 

3,700! 

il27,000' 

48,000; 

5,000' 


30 


184 

402 

3,706 

1,073 

25' 

3241 


66 


Hernando. | Hillsboro. , Lafayette. 
Lbs. Rvalue " 


Lee. 


Lbs. 


Value , Lbs. Value. Lbs \'aluo 


110 

100 , 


$2 

2 ! 


240; 

.§1 

2,540'l 

960; 

250! 


4,200 

7,000 


12,0001 


126! 

140i 


240 


1 . 

3, 
1 , 

24, 

4, 
,633, 
1G6, 

7, 

41, 

33, 

10 , 

44, 


61, 610 


100 

600 


^25 

86 

17 

381 

6| 

67 

4,2S| 

‘'7s 

2,50S! 

495' 

165! 

2,276 


5,0UU 

7,1W 


^6)3 

142 


78, OUO 


I 8,800 

6 10, 000 S 12, hl)0 2, 520, 30 1 


1 10,000 

'3,800' 


4, 200 
690. 


1,560 


72, tXK) 
t, 500 
137,176 
240, 000 
12 , 000 , 
48, 706; 


_ no 

15, 2i 3 
1,050 
270 
5, 387 
3, 000 
150 
2, 435 


223,970. 4,479 


2,000 25 


'966, 670- 1 9, 975 223, 61 C' 4, 563l2, 035, 295 28, 236 793, 800' 17, 690 3, 359, 556 43, 389 


Manatee. 

Monroe. 

Pasco. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 1 Value. 

13, 610 
20,400 
175,444 

$169 
408 
2, 194 



280 
G, 900 
13, 500 
1,185 
3, 000 

$6 

267 

203 

19 

46 







48,200 

602 



500 

90,000 

$t> 

2,700 

1,720,000 
225, 369 
23,010 
225, 650 
105,810 
27,700 
135,060 

i7, 200 
3, 005 
920 
13, 539 
1,323 
340 

797,528 

15, r>5i 







410 
11,700 
10, 600 
4,890 

23 

341 

212 

294 





6,753 











219,650 

5,784 

800 

450 

5, 491 
72 
10 
38 



38, 000 

760 
















2,946,937 

52,070 

90, 500 

2, 705 

^7,993 

~ 17,721 


Species. 


Angel-fish 

Blue-fish 

Channel bass 

Crevalle 

Drum 

LadV'fish 

Mullet, fresh 

Mullet, salted 

Mullet rue, salted 

Pompano 

Sheepshead 

Snappers, gra> , etc 

Spanish mackerel, fresh 

Sturgeon 

Caviar 

Trout or stiueteague, fresh... 

Whiting 

Yellow-tail 

Terrapin 

Turtle 

Total 


Levy. 


Lbs. Value. 


4, 000 
25, 900 
88, 607 
13, 300 
49, 100 


,269,448 
25, 000 
1, 200 
2, 174 
95, 219 
60, 133 
10, 126 
10, 000 
250 
103,141 
200 


29,908 


SCO 

1,166 

1,333 

201 

737 


85, 389 
750 
60 
174 
2, 857 
1, 132 
608 
500 
200 
2. 779 
3 


2, 800 


Species. 


Angel-fish 

Black bass 

Blue-fish 

Butter-fish 

Channel bass 

Crevalle 

Drum 

Lady-fish 

Mullet, fresh 

Mullet, salted 

Mullet roe, salted 

Pompano 

Sheepshead 

Snappers, gray, etc 

Spanish mackerel, fresh 

Spanish mackerel, salted . 

Still goon 

Caviar 

Sun-fish 

Trout or squeteague. fresh.. 
Trout or squeteague, salted. 

Whiting 

Yellow- tail 

Terrapin 

Turtle 


Taylor. 


Lbs. 


1,503, 100 
221,000 
18,800 


to, 062 
6,630 
940 


8,000 


Total. 


5,000 


Value. 


160 


Wakiilin. 


Wa-hington. 


Total 


Lbs. 


Value, Lbs. I Value. 


3,000 j 


^60 


631,250 I 12,625 


121,767 $2,210 
653,064 25,838 
18,465 I 924 


100 I 


; 19,900 

8,000 


1,755,900 37,892 634,260 


597 

320 


12,685 821,196 *29,8 


Lbs. 

Value. 

28,100 

$375 

750 

19 

75,600 

2, 275 

1, 146 

17 

661,524 

7, 931 

16,265 

249 

149,190 

2,165 

500 


17,028,439 

262, 074 

1,862,110 

56,825 

i 98,675 

4, 623 

1 422,096 

22,363 

! 731,901 

12 , 280 

260,582 

4,879 

289,148 

13,916 

10,050 

402 

343,291 

8,532 

5, 691 

8,02<t 

600 

lU 

960,752 

21,677 

16,760 

64-1 

10,084 

127 

800 

10 

1,050 

1 88 

30,788 

( 2,858 


22,896,192 i 426,370 
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Table showing the yield of the shore stop-net fisheries of the west coast of Florida in 190^. 


Species. 

De Soto. 

I Hernando. 

Hillsboro. 

Lee. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Angel-fish 

1,000 

$13 



2, 210 
600 
960 
57, 892 
200 
4,020 
1, 914 
820, 904 
4, 815 
200 
84, 806 
3, 960 
600 

$33 

15 

15 

868 

3 
61 
45 
3, no 
271 

3 

1,273 
69 
30 1 

2, 800 

$35 

Bliie-fish 



Butter-fish 







Channel bass 

37,329 

467 



85,000 

1,063 

Crevalle 



Drum 

4, ioo 

62 



10,000 

125 

Flounders... 



Mullet 

375, 054 

3,751 

41,100 

$822 

1,338,797 

13, 388 

Pompano 

Sailor’s choice 

3,000 

55,992 

40 

700 



5, 000 
159, 981 

63 

2,000 

Sheepshead 



Snappers, gray, etc 



Spanish mackerel 







Sim-fish 

800 

1,000 

657 

25,000 

12 

16 

8 

600 





Whiting 



400 

6 

2, 000 
1,200 
75, 000 

25 

15 

1,600 

Yellow’tail 



Trout or squeteague 



35, 132 
1, 800 

879 

150 

Terrapin T, 



Total 1 







503, 932 

5,658 

41,100 

822 

520,413 

6,821 

1,679,778 

18, 214 


Species. 

Levy. 

! Manatee. 

1 

Pasco. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Angel-fish 



3, 100 

$39 



9, no 
600 
960 
344, 221 
200 
35,020 
3, 014 
3, 029, 265 
4, 816 

9, 371 
562, 879 

3, 960 
600 
800 

6, 900 
3,067 
298, 182 

4, 050 

$120 

15 

15 

4,448 

3 

450 

67 

31,215 

271 

121 

7,375 

69 

30 

12 

90 

88 

6,954 

388 

Blue-fish 





Butter-fish 







Channel bass...: 



164,000 

2,050 



Crevalle 





Drum 



16,900 

1,100 

892,410 

212 

22 

8,924 



Flounders : 


...1 



Mullet 

46,600 

$800 

21, 000 

$420 

Pompano 

Sailor’s choice 



1,171 

262,100 

15 

3,402 



Sheepshead 





Snappers, gray, etc 





Spanish mackerel 







Sun-fish 








Whiting 



3,566 

1,200 

163,000 

2,250 

44 

15 

4,075 

188 



Yellow-tail 





Trout or squeteague 





Terrapin 





Total 





40, 000 

800 

1,610,731 

18,986 

21,000 

420 

4, 816, 954 

51, 621 



Table showing the yield of the shore trammel-net fisheries of the west coast of Florida in 

1902 . 


Species. 

Escambia. 

Hillsboro. 

Santa Eosa. 

Walton. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Angel-fish 

1,450 

1,200 

5.700 
4,305 

- 5,000 
752 
3, 490 
383 
12,700 
3,410 
667 
250 
700 

8.700 
2,100 
6,900 

$29 

60 

104 
178 

55 

23 

38 

12 

381 

175 

21 

8 

21 

171 

105 
345 







1,450 
3, 000 
9,900 
12, 172 
6, 700 
752 
3,490 
383 
26,300 
15,732 
4,750 ; 
250 
700 
9,100 
2,650 
16,455 

$29 

150 

194 

301 

72 

23 

38 

12 

831 

•792 

85 

8 

21 

182 

128 

682 

Black bass 



700 
3, 000 
200 
1,700 

$35 

60 

8 

17 

1,100 

$55 

Blue-fish 

1,200 
7, 667 

$30 

115 

Channel bass 



Crevalle 



Flounders 





Jurel 







Moon-fish 







Mullet 



2,000 

100 

180 

60 

6 

5 

11,600 

390 

Pompano 

12,222 

3,913 

611 

59 

Sheepshead 



Snappers, gray, etc 



Spanish mackerel 







Spot..,, 



400 

8 



Sun-fish 



450 
4, 700 

1 ^ 
198 

Trout or squeteague . . 

Total 

4,155 

104 

700 

36 

57,697 

1,729 

29,157 

919 

8,980 

1 234 

1 

17,850 

666 

113,684 

3, 548 
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^Pahle showing the yield of the shore c(tst-7iet fisheries of the west coast of Florida in 1902, 


\ 

specie. 

Escambia. 

Franklin. 

Hillsboro. 

I Monroe. 

Total. 

Lbs. 

[Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. i Value. 

Channel hass 





4,100 

800 

$63 

12 



4,100 ' $63 

800 1 12 

JDrum 







Flounders 

175 

4,100 

$5 

121 





176 i 

61,100 i 

18,000 j 
700 

2,000 
1,000 
20, 700 

5 

864 

500 

11 

30 

20 

1,160 

Mullet 

67,000 

$748 





Sardines 



18,000 

$600 

Sheepshead 





700 

2,000 

11 

I 80 

Snappers, mangrove, 

fttC . 




1 



Spot .. .T 

1,000 

20 





Crawfish 





20,700 

1,150 

Total 







6,275 

146 i 

1 

57,000 

743 : 

7,600 

116 

1 

38,700 

1,650 

108,675 

2,655 



Table showing the yield of the shore trap-net fisheries of the west coast of Florida in 1902, 


Specie. 


Franklin. 


Lbs. Value. 


Monroe. 


Lbs Value, 


Total, 


Lbs. 


Value. 


Angel-fish 

Cat-fish 

Grouper 

Grunt 

Hog-fish 

Jurel 

Margate-fish 

Porgy 

Pork-fish 

Sailor’s choice 

Snappers, grey, etc. 

Sun-iislies 

Tang 

Trunk-fish 

Turbot 

Yellow-tail 

Crab, stone 

CKiwfish 


50,000 


$ 1,000 


15,600 


45.000 

48.000 

15.000 
200 

1,800 
9, 180 
11, 035 
9, 375 
22, 600 
1,500 
200 
300 
300 
17, 142 
8,214 
12, 500 


$775 


1,850 
2,400 
750 
10 
06 
459 
886 
375- 
1, 350 
75 
10 
12 
24 

1,200 

225 

500 


15.500 

50.000 

45.000 

48.000 

15.000 
200 

1,800 
9, 180 
11,035 
9,375 

22.500 
1,500 

200 
300 
300 
17, 142 
3,214 

12.500 


Total. 


50,000 


1,000 212,746 


10,460 


262, 740 


$775 

1,000 

1,350 

2,400 

750 

10 

66 

459 

885 

375 

1,350 

75 

10 

12 

24 

1,200 

225 

500 


11,466 


Table showing the y ield of the shore line fisheries of the west coast of Flo^dda in 1902, 


Specie. 

Citrus. 

Escambia. 

1 

Franklin. 

Hillsboro. 

Lhs. 

Value. 

Lbs. 

Value. 

1 Lbs. 

1 

Value. 

Lbs. lvalue. 

Black bass 

6,600 

$165 

: j 

2,000 

15,000 

500 

■ $100 
300 

* 20 



Cat-fish 


i 



German carp 







Groupers . . 



8,045 



$80 

13, 200 
17,300 
2,700 
3,800 
8,100 

$169 

254 

108 

38 

324 

Grunts 





King-fish 







Sea bass 







Snapper, red 



91,830 

2,733 1 



Suckers 



300 

2,950 

ri 

118 

Sun-fishes 

4,100 

82 


j 



Trout, or squeteague 

700 

35 



Other fish 




250 

10 



Total ^ 







10,600 ' 

247 ^ 

100,575 

2,848 

21,000 

660 

46,100 

893 
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Table shewing the yield of the shore line fisheries of the west coast of Florida hi 19(U — 

Continued. 


>Speeie 

Levy. 

Monroe. 

Total. 

Lbs. Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Amber-fish 


34,600 

8866 

34, 600 

$865 

Angel-fish 


750 

38 

750 

38 

Barracuda 


21,435 

750 

21,435 

750 

Black bass 




8, 500 

265 

Blue-fish 


8, 100 

405 

8,100 

405 

Bonito 


8,100 

405 

8, 100 

405 

Cat-fish 

6,666 §i66 



21,000 

450 

Crevalle 


4, 500 

45 

4, 500 

45 

German carp 




500 

20 

Groupers 

500 8 1 

1 52, 950 

1,623 

74,695 

1,880 

Grunts 

2,000 30 

240, 000 

12,000 

259,300 

12, 284 

Hog-fish 


48,290 

2,391 

48,290 

2,391 

Jurel 


1,585 

64 

1,585 

64 

King-fish 


122, 000 

3,050 

124, 700 

3,158 

Margate-fish 


1, 700 

156 

1,700 

156 

Mutton-fish 


27,501 

825 

27,601 

825 

Permit 


1, 800 i 

90 

1,800 

90 

Pompano 


2, 000 

• 300 

2,000 

300 

Porgv 


1 56, 880 

2,844 

56,880 

2,844 

Pork-fish 


i 11, 607 

2,205 

11,607 

2,205 

Sailor’s choice 


45, 000 

1,800 

45,000 

1,800 

Sea bass 

6,000 90 



9, 800 

128 

Snapper, red 


4, 200 

105 

104,130 

3, 162 

Snappers, other 


41, 384 

2,480 

41,334 

2,480 

Spanish mackerel 


19, 000 

950 

19,000 

950 

Spot 


150 

15 

150 

15 

Suckers 


4,500 

360 

4, 800 

372 

Sun-fishes 


2,200 i 

196 

9,250 

396 

Trout, or squeteague 


650 

33 

1,350 

68 

Turbot 


550 

42 

•550 

42 

Whiting 


1 600 

50 

500 

50 

Yellow-tail 


1 60, 688 

4,248 

00,688 

4,248 

Other fish 


150 

6 

400 

16 

Total 

14, 600 278 

! 822, 720 

38,341 

1,014,495 

43,167 


Table showing the quantity and value of oysters taken with tongs in the shore fisheries of the 
west coast of Florida in 1902. 


County 

Lbs. 

Value. 

Citrus 

Be Soto 

Escambia 

Franklin 

Hillsboro 

Levy 

Santa Rosa 

Wakulla 

Washington 




i 

64, 596 
90,650 
70, 000 
2,498,160 
122,850 
729,841 
64 400 
56; 000 
77,490 

82, 161 
4,887 
6,000 
68,588 
7, 280 
17, 377 
5,520 
2, 000 
2,254 

Total 




3,773,987 

116, 067 


Table showing the yield in the shore sponge fisheries of the west coast of Florida in 1902. 



Franklin. 

Hillsboro, 

Monroe. 

Total. 

SpGClG# 1 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs 

Value. 

Boat sponge 

Glove sponge 

Grass sponge 

Sheepswool sponge 

Yellow sponge 

Wire sponge, etc 

2,709 

794 

1,085 

8569 

2,144 

597 

34, 076 
9,948 
3,056 

87, 156 
26, 860 
1,681 

2,455 
5,892 
29,221 
47,413 
25, 577 
230 

81,473 
889 
6,185 
90,247 
14, 010 
46 

2,455 
5,892 
66, 006 
68,155 
29,718 
230 

*81,473 
889 
13,910 
119, 251 
16, 288 
46 

Total 

4,588 

3,310 

47, 080 

35,697 

110,788 

112,850 

162,456 

151,857 
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Table showing the catch by mhceUamous apparatus in the shore fisheries of the west coast 

of Florida in 1902. 


Citrus. DeSoto. j Escambia. Franklin. jHillsboro.j Lee. 


Specie. 









Lbs. j 




Lbs. 

Val. 

Lbs, 

Val. 

Lbs. j 

Val, 

Lbs. 

Val. 

Val. 

Lbs. 

Val. 

Cat-fish 

Flounders ^ 





4,800 1 

$240 



! 


I 


Alligator .hides 

Crab, blue, hard 

400 

mt 

3,600 

$240 

i,333 

83 

7,500 

875 



80,600 

040 

Crab, blue, soft 

Crab, stone 





2H0 ' 

84 


1 i 

800 

$40 



Otter skins 

1 

90 

100 

250 







210 1 

525 

Terrapin 



9,000 

1,200 



3,000 

260 

i 




Total 

j 416 

117 

12,700 

1,690 

6,413 

407 

60,500 

2, 635 

800 

: 40 

30,810 i 

1 2,565 


Levy. j Monroe. ' Wakulla. Washington. I Total. 


Specie. 

Lbs. 

Val. 

Lbs. 

Val. 

Lbs. 

Val. 

Lbs. 

Val. 

Lbs. 

Val. 

Angel-fisb 



6,000 

$300 





6,000 

$300 

Barracuda 



11,700 

410 





11,700 

410 

Cat-fish 








4,800 

240 

Flounders 





4,100 

$82 



54,100 

1,582 

Permit 



8, 100 

405 




8,100 

405 

Allegator hides 

6,900 

$450 




6,466 

$477 

54,400 

4,109 

Clam 

240 

30 

560 

70 





800 

100 

Conch 



3,334 

890 





8,884 

890 

Crab, blue, hard 








1,333 

88 

Crab, blue, soft 









280 

84 

Crab, stone 




7,667 

1,534 1 





8,467 

1,574 

Crawfish 



7,200 

376 





7, 200 
356 

$76 

Otter skins 

30 

150 







1,015 

Terrapin 

Tortoise-shell 

10, 800 

1,800 

2, 259 
435 

532 

1,522 





25,059 i 
435 

3,792 

1.522 

Turtle 



125,193 

9,069 





125, 193 

9,069 

Turtle eggs 



400 

66 





41X) 

66 

Total 

17, 970 

2,430 

172,848 

15,174 

4,100 

82 

5,400 

477 

311,957 

26, 617 


THE WHOLESALE TRADE. 

In the wholesale trade in fishery products Hillsboro County leads, 
with Monroe second and De Soto third. In the two first-named coun- 
ties the sponge-buying industry of Tarpon Springs and Key West 
form the principal part of the trade. 


Table showing the extent of the wholesale trade in fishery products for the west coast of 

Florida in 1902. 


Items. 

Citrus. 

Be Soto. Franklin. 

Hillsboro. Levy. Monroe. Total. 

No. 

Value. 

No. Value. No. 

Value. 

No. 

Value. No. Value. No. 

Value. No. 

Value. 

Establishments . 

8 

$1,350 

7 $5,650 1 

$1,800 

14 

$42,075 3 $6,100 13 

$81,250 41 

$137,725 

Cash capital..... 

.. . , 

8,000 

....41,260 .... 

8,000 

.... 

282,500 .. 20,000 .... 

145,000 .... 

449,760 

Ice used. 


1,638 

.... 13,560 .... 


.. .. 

8,850 .... 1,740 .... 


25,788 

Wages paid i 

.... 

1, 760 

..., 17,664 .... 

4,666 

.... 

30,469 .... 6,550 ... 

15,203 .... 

75,626 

Employees 

10 


42 11 


95 

25 65 

248 1 

{ 
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THE CANNING INDUSTRT. 

There were 8 canneries in operation on the west coast of Florida in 
1902, two for oysters and one for turtles. There is another cannery 
in this region — at Gulf City — but it was not operated in 1902, 
although it was in operation in 1908. 



Items. 


No. 

Value. 

Establisliments 

Cash capital 

Wages paid 



3 

S37,950 

42,600 

20,820 

Employees 



202 

Oysters utilized 

Green turtle utilized 

Oysters as sold: 

1- pound cans 

2- pound cans 

Shucked 

Green turtle as sold; 

Turtle soup (2-pound cans) . . . . 
Turtle soup (3-pound cans) . . . 
Turtle meat (2-pound cans) . . . 
Turtle meat (3 pound cans) . . . 


bushels.. 1 

gallons.. 

265, OOO 
317,000 

1, 417, OOO 
154,400 
10,000 

240 
1,684 
3, 120 
10,272 

47, iso 
9,510 

83,250 

17,930 

8,600 

72 

792 

2,340 

12,840 


NOTES ON CERTAIN FISHERIES. 

The mullet fishery , — This fishery is now in a prosperous condition, 
but in 1897, when the last canvass was made, it was greatly impaired, 
owing to interruption of the trade by the Cuban revolution. For 
many years the mullet fishermen have salted a large part of their 
catch and shipped it to Cuba, where it found a ready sale; but in 1896 
this business was practically abandoned on account of the high tariflf 
on fish imported into the island. After the war closed the mullet trade 
began to revive. The fishermen and dealers have recently been mak- 
ing an effort to increase their business, and have met with such succe&s 
that there are now few places of importance south of North Carolina 
and the Ohio River, and east of the Mississippi River, to which Flor- 
ida mullet are not shipped. Punta Gorda is especially noteworthy for 
the enterprise exhibited in this direction. A few years ago the ship- 
ments from there were insignificant, but in 1902 they amounted to 
224^ carloads and 10,855 barrels of fish, with an approximate weight 
of 7,547,000 pounds, the greater part of which was mullet. The fish 
are shipped in carload lots to agents or dealers at certain points, who 
pack them in boxes and barrels and ship them to adjacent localities, 
this method resulting in a considerable saving in freight charges. In 
shipping mullet, an ordinai'y box car is used, having a partition across 
it at both sides of the doors, to form a compartment at each end of 
the car. Alternating layers of mullet and cracked ice are placed in 
these inclosures until the car contains a load of 24,000 pounds of fish. 

Although fishing in state waters by foreign vessels is prohibited, 
at the present time Cuban vessels fish along the shores of the west 
coast of Florida, the sparse population and the general absence of 
revenue cutters making it easy to escape interruption. The Cuban 
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fishermen often fish in the bays, and sometimes even camp on the 
shoi’es, in order to prepare their fish. 

The following table gives the yield of the mullet fishery of the west 
coast of Florida in various years from 1879 to 1902: 


Items. 

1879. 

1880. 

! 

1889 

1890. 

1895. 

1897. 

3902. 

Mullet, fresh 

Us. 

1,058,083 

2,504,422 

Lbs. 

Us. 

8,794,686 

2,728,785 

4,500 

i 

Lbs. 

10,660,959 
2, 968, 254 

Us. 

12, 810,953 
5, 714, 134 

Lb.^. 

11,639,615 
2, 603, 703 

Us. 

22,223,686 
2,589, 190 

Mulleti salted 


Mullet, smoked 


3,200 

Mullet roe, fresh 



2,150 
299, 061 



Mullet roe, salted... 

6,662 


244,080 

298,549 

143, 999 

134,887 


Total 

3,669, 167 

2,028,250 

11,771,951 

13,920,962 

18,326,298 

14,287,317 

t 24,947,762 



The oyster fishery . — But little attention has been given to the plant- 
ing of oysters in this region, owing to the hostility displayed by a 
certain element among the oystermen. In 1902, 20,000 bushels were 
planted in East Bay, near Apalachicola, making the fii‘st planted bed 
of large size in this section. A few small areas were planted in Big 
Bayou, an arm of Tampa Bay, but the drought of 1902 killed most of 
them. 

Two canneries were operated in Apalachicola in 1902, one of which, 
at Gulf City, was closed during that year, owing to the illness and 
subsequent death of the owner, but it was reopened in 1903. 

The following is a summary of the catch of oysters for certain years: 


1889 

Bushels. 

Value. 

294,871 
371,081 
170,518 
179,715 
543, 637 

$75, 189 
93, 692 
46,808 
50,258 
117, 399 

1890 ‘ 

1895 

1897 



Since 1895 the catch has shown a steady increase, and in 1902 it was 
larger than in any previous year for which statistics are available. 

The red-snappe}^ fishery , — While this fishery still centers at Pensa- 
cola, it is becoming quite important at Tampa, and is also prosecuted 
incidentally at St. Petersburg, Apalachicola, and Key West. The 
catch in Santa Eosa County is virtually a part of the Pensacola indus- 
try, as the vessels and boats sail from there, and the catch is sold to 
the Pensacola dealei's. 
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The following summary shows the value of red snappei\s caught on 
the gulf coast of Florida in certain years: 


Year. 

Lbs. 

Value. 

1889 

8,469,370 

S105, 557 

1890 

4, 172,942 

123, 799 

1895 

4,886,896 

154, 536 

1897 

5,314,487 

171,234 

1902 1 

8, 074, 066 

237,428 


These figures indicate that the fisher}" is steadily increasing in 
importance. The catch in 1902 would have been even larger had it 
not been for a strike on the part of the Fishermen’s Union at Pensa- 
cola, which lasted from November 27, 1901, to January 18, 1902. 
The first vessel to land fish came in on February 3. One Pensacola 
vessel — the schooner Content — was lost in February on her first trip of 
the season. 

Groupers are also taken in this fishery, being found on the banks 
in compan}^ with the red snappers, but as the fishermen receive only 
1 cent a pound for them, not many are brought in. 

The sponge fishery , — This industry, which centers largely at Key 
West and Tarpon Springs, is prosecuted exclusively in Florida, and 
is one of the most important in the state. It has fluctuated consider- 
ably in I’ecent years, however, and, as a whole, seems to be on the 
decline. The season of 1902 was an especially poor one, although a 
larger fleet of vessels and boats was engaged than in many previous 
years. 

The following table shows the catch in this tisheiy for certain years: 


Kinds. 

1880. 

1889. 

1890. 

1895. ! 

1896. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs 1 Value. 

Sheepswool 







231, 272 
29, 509 
21,387 
23, 952 

8363, 107 
11,798 
6, 464 
6,502 

1149.724 ■S248. 190 

Yellow 







23, 655 
44, 617 
18, 315 

9, 31H 
11,508 
3, 990 

Grass 

! 1 





other 






Total 






207,000 

i|200, 750 

316, 559 

8381,087 

366,772 

8438, 682 

306, 120 

386, 871 

236,311 

273,012 

Kinds. 

1897. ‘ 

1899 ! 1900. ! 

, . . i 

1901. 1 

1902. 

Lbs. I 

Value. 

Lbs. i 

Value. 1 Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Sheepswool 

Yellow 

Grass 

other 

Total 

157,476 
32,362 
128, 622 
13, 086 

8240,599 

13,082 

29,188 

3,171 

153,700 
55,800 i 
76,900 

18,000 i 

1 

1332,390 
16, 205 
14, 319 
5,000 

181, 311 
74,466 
143, 112 
19,236 

8483, 263 
44,045 
88,263 
7,114 

202, 673 
62, 512 
108, 748 
21, 627 

8422,661 
89,290 
24, 210 
6, 679 

133, 518 
56, 787 
140, 682 
16,902 : 

8297, 727 
31,113 
29, 765 
5, 817 

331, 546 

286,040 

304,400 

367, 914 

418,126 

567, 685 

395, 560 

492, 740 

346, 889 

361, 122 


The following table is interesting as showing the average price per 
pound received by the spongers for each variety of sponge for a series 
of years, and also the general average price for all grades. The year 
1900 seems to have been the banner year for most varieties, and the 
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general average is also highest for that j^ear. For 1902 it is the 
lowest shown, except for 1897. The price of yellow sponges fell con- 
siderably as compared with 1901, when quite a demand arose in rail- 
i-oad shops, etc., for this variety to take the place of sheepswool 
sponges. It was soon found that they would not answer the purpose, 
and as the buyers had secured a large supply in anticipation of the 
market, a glut resulted which caused the price to decline. 


Kind'^. 

Average price per pound. 

1895. 

1896. 

1897. 

1899. 

1900. 

1901. 

1902. 

Sheepswool 

Yellow 

$1.57 

.S9 

.26 

.27 

$1.66 

.40 

.26 

.22 

$1.53 

.40 

.23 

.24 

$2. 16 
.29 
.19 
.28 

$2.67 

.59 

.23 

.37 

$2.08 

.63 

.22 

.31 

$2.28 

.56 

.21 

.87 

Grass 

other 

Average 

: 1.26 

1.16 

.86 

1.21 1 

1.36 

1.25 ; 

1.05 


The season of 1900 was especially good for the sponge trade,, owing 
to the unusual clearness of the water, which permitted sponging on 
nearly every ground. The reverse was the case in 1902, and, in the 
spring, the spongers had to work on the ‘‘Bay” or “Gulf” grounds 
in from 50 to 60 feet of water, on what is known as the ‘ ‘ Middle Bank.” 
The “hookers,” or men who handle the sponge hook, found this occu- 
pation so fatiguing that a number of them discontinued work on 
account of it, and as the supply of “hookers” is limited, the yield of 
sponges was corresponding!}^ smaller. The sponges gathered in this 
depth were very largo and of a fine quality, hut at the time for market- 
ing it was found that the}" could not be cut into very profitable sizes. 
The sponging on the “Key” grounds was very poor, owing to bad 
water and other causes. In January, February, and Mai'ch the 
spongers found clear water on what is known as the “New Grounds,” 
in the wCvStern part of the “Key” region, between Key West and 
Cape Sable. Most of the sponging here was done in from 12 to 18 
feet of water, an unusual depth for this locality. 

During the early part of 1902, at the season when the sponge vessels 
are generally laid up on account of bad weather in the “ Bay,” several 
Key West vessel owners undertook a trip to the Bahama Banks, 
These grounds are frequented by Bahaman spongers, but as they are 
30 miles from the islands no interference from the colonial authorities 
was anticipated. On the arrival of the first Key W*est vessel, how- 
ever, her captain was arrested and imprisoned in Nassau until the pay- 
ment of a fine of |50, in view of which discouragement tlie rest of the 
vessels abandoned the enterprise. 

The business of buying and preparing sponges for market is entirely 
separate and distinct from that of gathering them. The buyers, who 
represent wholesale firms in New York, Philadelphia, and St. Louis, 
have large warehouses in which the sponges receive their final clean- 
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ing and trimming and are baled for shipment. For many years Key 
W est had almost a monopoly of this feature of the industry. Apalachi- 
cola and St. Marks dealt in sponges to a limited extent, but the first 
serious competitor with Key West was Tarpon Spidngs, where buying 
began in 1891. The sponge business rapidly expanded here until in 
1901 it exceeded that of Key West by about $70,000, while in 1902 the 
excess was much greater. The ^^Bay” spongers find it much more 
convenient to sell at Tarpon Springs than at Key West, while the 
latter point is naturally the market for the ‘^Key” spongers. 

The shirgeon fishery , — At the time of the last general canvass of the 
fisheries of the gulf coast (1897), sturgeon were caught in but one 
count}^ — Levy — and the catch in that year amounted to 9,254 pounds, 
valued at $331. These were all taken on the Suwanee Eiver. No 
caviar was put up. When this fishery was canvassed for the year 
1900 a considerable increase in its importance was noted. Fishing 
was prosecuted in the Suwanee, the Ocklocknee, and the Apalachicola 
rivers, the total yield being 165,500 pounds round weight, which sold 
for $9,786, while 4,270 pounds of caviar were prepared and sold for 
$3,115. During 1902 fishing was prosecuted in the Suwanee, the 
Ocklocknee, the Apalachicola, and in the Choctawatchee Bay and 
River, in Escambia Bay and River, and in Blackwater River. The 
new regions were fiu'st worked in 1901, and are at present the most 
prolific. The product in 1902 amounted to 343,291 pounds of sturgeon, 
valued at $8,532, and 5,691 pounds of caviar, valued at^ $3,026. 

The turtle jishery , — This fishery is gradually becoming concentrated 
at Ke}^ W est, in Monroe County. Quite a fleet of vessels engage in it, 
and fish not only on the Florida coast but also on the Honduras, 
Yucatan, and Mexican coasts. Three species, the green, the logger- 
head, and the hawksbill are taken. The green turtle is the most 
sought after for food; the hawksbill furnishes the tortoise shell of 
commerce. The following table shows the extent of this fishery for a 
series of 3 ^ears: 


Counties. 

1880. 

1889. 

1890. 1 

1895. 

1897. 

1902. 

Dp Sf>tT> 

X6s. 

Lba. 

Lbs. ! 
4,000 i 
1 

Lbs. 

Lbs. 

Lbs. 

Escambia 





80 

800 

Franklin 


100 
11,735 
3,500 
70, 705 
60, 065 
291, 695 
740 i 

2,250 i 
12, 004 ! 

3.000 
89, 958 
60,665 

297, 157 

7. 000 

3, 850 
5, 000 
4, 375 
107, 610 

I 2, 144 

Hillsboro 


Lee 




Levy 


85, 000 

29,908 

Manatee 


Monroe 


410,142 

546, 752 
720 

339,164 

Santa Rosa 


Walton 



400 

Washington 


740 




Total 






180,000 : 

439,880 

476,034 

530,977 

634,616 

370,352 




444 BEPOKT OF OOMMIBSIONKR OF FIBH AN0 FIHH FRIES. 


FISHERIES OF ALABAMA, 

The coast fisheries of Alabama are prosecuted chiefly in Mobile Bay, 
Mississippi Sound, and the Gulf of Mexico. The only counties of the 
state located on the coast arc Mobile County on the west and Baldwin 
County on the cast of Mobile Bay, 

Tlio principal fishing* center and distributing point for fishery prod- 
ucts is the city of Mobile, on the west side of the bay. Tliere are a 
number of smaller fishing localities along the coast, the more im[)or- 
tant of these being Bayou Labatre, Coden, and Dauphin Island in 
Mobile County, and Bon Secour and Daphne in Baldwin County. 

The species taken in largest quantities in the fisheries of this state 
are 03 "sters, red snappers, groupers, mullet, trout or squeteague, 
sturgeon, buffalo-fish, cat-fish, hard crabs, sheepshead, channel bass or 
red-fish, spots, croakers, black bass, flounders, and Spanish mackerel. 

Oysters . — The natural oyster reefs of Alabama have been so thor- 
oughly worked that many of the 03 ^stermen have for some years been 
turning their attention to oyster planting on private beds. This is partic- 
ularly the case at Coden, Bayou Labatre, and Granite, in Mobile County, 
and at Bon Secour, Gasque, and Navy Cove, in Baldwin County. The 
seed oysters are taken mostl}^ on the western side of the bay'. No restric- 
tion is placed on the time of taking them, but they are usually secured 
during March, April, and May. The laws of Alabama allow oysters 
to 1)0 planted to a distance of 600 y^ards beymnd low-water mark. 
They may be taken for market from the natural reefs at any time 
in the year, the fishermen being governed entirely by the demand, 
which is greatest from September 1 to April 15. Tongs are the 
only apparatus allowed in catching them. No oj^sters can })e taken 
measuring less than inches from hinge to mouth, and the maximum 
quantity a single boat may take is S,600 bushels per week. The ves- 
sels employed in transporting oysters from the grounds to market 
also engage more or less in oystering while waiting for a load. The 
greater part of the cateh is taken to Mobile, but many are sold to 
transporting vessels from canneries in Mississippi. The prices 
ranged in 1902 from 40 cents paid by the Mississippi vessels, to 50 
cents per barrel paid by those from Mobile, Oysters from the nat- 
ural reefs on the western shore of Mobile Bay are called western 
reefers,” and those from the eastern side of the bay^ “ eastern reefers.” 

Bed snappers . — This fishery centers at Mobile, which in 1902 sent 
a fleet of seven vessels to the snapper banks. The prosecution of the 
industry has been pushed with much energy during I’ccent years, and 
the number of vessels engaged, which vary in size from 24 to 60 net 
tons, is gradually increasing. Mobile vessels go as far east as Tampa, 
and westward to the coast of Mexico. The banks nearest to Mobile 
are about 10 miles from the mouth of the bay. 
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Snapper fishing is done in from 20 to 75 fathopis of water. The 
ci'ew usually consists of from six to eight men, two men fishing from 
the vessel and the others from dories carrying two men each. This 
fishery is prosecuted practically during the entire yeai*, except when 
the vessel is laid up for repairs. An average of three trips to the 
banks is made every two months, the aim being not to keep the fish 
longer than ten or twelve days after they are caught. Lady-fish and 
various other species are used for bait. On an average, a trip to the 
banks requires about $15 worth of bait, and if successful the vessel 
will return with from 2,500 to 3,000 red snappers, weighing from 5 to 
30 pounds each. Large numbers of groupers are also brought in with 
each trip, but they command a comparatively low price. In 1902 the 
fishermen received 3i cents per pound for snappers weighing 7 pounds 
and under, and 25 cents a piece for all others. 

OtliST sj)ecies, — Mullet forms a larger part of the products of the 
shore fisheries, in both weight and value, than an}^ other species except 
oysters, and are also taken in considerable quantities in the vessel fish- 
eries. The catch by vessels was 491,000 pounds, valued at $6,745, and 
by boats in the shore fisheries, 1,055,300 pounds, valued at $16,712. 
The principal apparatus employed for capture is the trammel net, but 
in the upper part of Mobile Bay, in shallow water, seines also are used. 
Trout, or squeteague, are quite abundant, the catch by vessels and 
boats aggregating 259,450 pounds, valued at $10,586. This fish is 
caught with trammel nets, seines, and lines. The fishery for sturgeon, 
in which much activity has been shown recently, is prosecuted from 
Mobile and vicinity, the product amounting to 100,000 pounds of stur- 
geon, valued at $3,930, and 5,000 pounds of caviar, valued at $2,000. 
The catch was obtained chiefly in the Mobile Eiver by vessels and 
boats with gill nets. The yield of buffalo-fish was 108,100 pounds, 
valued at $2,251, and of cat-fish 150,750 pounds, valued at $3,821. A 
large number of other species were taken in smaller quantities. 

Apparatus , — The most important forms of apparatus employed in 
the fisheries of Alabama, as shown in the value of the catch, are tongs, 
dredges, lines, trammel nets, seines, and gill nets. Tongs are the 
only apparatus which can be legally used within the state for catching 
oysters. The oysters shown in the present statistics as being caught 
with dredges were taken by Alabama vessels in Mississippi waters. 

Lines are employed in both the vessel and shore fisheries, but the 
principal part of the catch thus taken consists of red snappers obtained 
in the vessel fisheries. In the shore fisheries lines are used mainly 
by negroes from Mobile fishing in Mobile River just above the cit 3 ^ 
Line fishing is followed about nine months of the year. During 
three months in the spring the water is too muddy to admit of profit- 
able fishing; the best catches are made in the winter. Trammel nets 
are used considerably in the vessel fisheries, but much more exten- 
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sively by the small-boat fishermen, many of whom live in Mobile and 
vicinity. Seines also are used in both the vessel and shore fisheries, 
but principally in the latter. Gill nets are employed by vessels and 
boats in the capture of sturgeon. 

In addition to the kinds of apparatus already referred to there are 
also a few minor appliances, among which are spears and nippers. 
Spears are used exclusively in catching flounders, which are taken at 
low tide, and only when the water is smooth, A fisherman will some- 
times secure with a spear about 300 pounds of flounders in a night. 
Nippers are used in catching terrapin. 

Persons engaged , — ^The total number of persons engaged in the fish- 
eries of this state in 1903 was 1,098. Of this number 254 were 
employed on fishing vessels, 19 on transporting vessels, 441 in the 
shore fisheries, and 384 as shoresmen in wholesale fish establishments 
and shucking houses. Compared with 1897, the canvass for 1902 
shows an increase of 309 men, or 39.16 per cent. 

Investment , — The total amount of capital invested in the fisheries of 
this state in 1902 was $328,285, against $165,189 in 1897, an increase 
of $163,096, or 98.73 per cent. The investment included 77 fishing 
and transporting vessels, having a value, with their outfits, of $115,535; 
317 boats in the shore fisheries valued at $11,942; fishing apparatus 
on vessels and boats to the value of $8,233; shore and accessory prop- 
erty valued at $135,075; and cash capital utilized in the wholesale 
fishery trade amounting to $57,500. 

Products , — The products of the fisheries of Alabama in 1902 
amounted to 9,351,447 pounds, having a value to the fishermen of 
$266,682. As compared with the returns for 1897, there has been an 
increase of 4,652,066 pounds, or 98.99 per cent, in quantity, and 
$132,244, or 98.14 per cent, in value. The increase was chiefly in the 
yield of the oyster, red snapper, and mullet fisheries. 

The three tables which follow give, by counties, the number of per- 
sons employed, the amount of capital invested, and the quantity and 
value of the products of the fisheries of Alabama in 1902; 

Table showwg, by counties, the number of persons €m 2 )loyed in the Jish erics of Alaba7na 

iti 1902, 


How engaged. 

Baldwin. 

, 1 

j Meddle. 

Total. 

On vessels fishing 

92 

2 

M 

r 

1 162 

1 17 

! 847 

1 884 

2r>i 

12 

441 

384 

On vessels transporting 

Boat or shore fishermen 

Shoresmen 

Total 



1 am 

i 1,098 


1 “ “ 1 
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Table showing, by counties, the vessels, boats, and apparatus employed in the fisheries of 

Alabama in 1902, 


Items. 

Baldwin. 

Mobile. 

Total. 

No. 

Value. 

No, 

Value. 

No. 

Value. 

Vessels fishing 

30 

$21,450 

40 

864,600 

70 

886, 050 


242 

592 

834 


5,160 

13,055 

18, 216 

V essels transporting 

i 

i;200 

6 

9,200 

7 

10, 400 


8 

85 

93 

Outfit 

90 

780 

870 

Boats 

124 

6, 985 

100 

a 193 

5, 957 

^7 

11, 942 

Apparatus — vessel fisheries: 

Seines 

1 

6 

560 

7 

660 

Trammel nets 

19 

635 

4 

200 

23 

835 

Gill nets 

4 

80 

4 

120 

8 

200 

Tjinea * 



650 


650 

Dredges 

i4 

380 

6 

160 

20 

540 

Tongs 

60 

359 

75 

420 

135 

I 779 

Apparatus— shore fisheries: 

Seines 

2 

135 

4 

225 

6 

1 

360 

Trammel nets 

46 

885 

55 

1,020 

240 

101 

1,905 

Gill nets 

S 

60 

8 

11 

300 

Lines 


29 

131 


160 

Tongs 

43 

268 

271 

1,570 

314 

1,838 

T'^ippera and spears 

1 


5 


6 

Shore, nnd fl.eeeaaory property 


800 


134,775 

57,500 


135, 075 
67,500 

Cash capital 




Total 


, $7,117 


291,168 


328, 285 






a Includes 1 gasoline boat, valued at $700. 


Table showing, by counties and species, the yield of the fisheries of Alabama in 1902, 


Species, 

Baldwin. | 

Mobile. 1 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Black bass 

11,900 
4,275 
35,000 
56, 860 
30, 915 

$1,010 

141 

24,150 
16,750 
73,100 
93,900 
! 39,400 

9,300 
3, 260 

$2, 208 
564 

36, 050 
21, 025 

$8, 218 

Blue-fish 

705 

Bufialo-fish 

700 

1,151 

108, 100 

2,251 
3, 821 
2, 722 

Cat-fish 

1,199 

1,164 

2 ! 622 

150i 750 

Channel bass or redflsh 

1,558 

70, 315 

Crappie 

2, 150 
2, 125 
28,200 
850 

'107 

’650 

11, 450 

757 

Crovalle 

85 

48 

5, 375 

73 

Croaker 

550 

' 29, 700 

607 

i 57,900 

1, 157 

Drum, fresh-water 

43 

1,200 

1,800 

13,700 

636,000 

2,000 

200 

63 

2, 050 
4, 910 
36, 100 
635, 000 
2,000 
200 

96 

D rum , salt-water 

3,110 

22,400 

55 

37 

92 

Flounders 

803 

527 

1,830 

6,350 

40 

Groupers 


6,360 

40 

Jew-fish 



Jurel 



4 

4 

King-fish 



800 

23 

800 

23 

Lady-fish 

725 

12 

650 

11 

1,375 

550 

33 

Mangrove snapper 

650 

14 

14 

Menfiaden . , , C T 

10,000 

800 

25 

10, 000 

! 25 

Moon-fish 



10 

800 

10 

Mullet 

870,800 
6, 150 
400 

12, 650 
109 

675, 500 
12,800 
1,100 
4,600 

10,807 

240 

1,546,300 
18, 950 
1, 500 
12, 500 
10, 800 
3,466,600 
3, 850 

23, 457 
349 

Pig-fish 

Pike or pickerel 

20 

70 

90 

Pin-fish 

7, 900 

123 

86 

209 

Pompano 

5 ; 550 

473 

5,250 

3,466,500 

2,500 

356 

829 

Red snapper 

69, 331 
97 

69, 331 
151 

Sea bass 

1,350 

54 

Shad 

150 

3 

1 150 

3 

Sheepshead 

22, 350 

815 

52, 700 

2, 005 

75,050 
2, 450 
33, 650 

2,820 

77 

Spade-fish 

400 

13 

2,050 

30,050 

38.400 

12.400 
90,000 

5, 000 

64 

Spanish mackerel 

3, 600 

137 

1,148 

616 

1,285 

1,035 

1,007 

Spot 

25,450 

2,550 

10,000 

419 

63, 850 

S ti'awberry bass 

127 

880 

14, 950 

Sturgeon 

330 

3,600 
2, 000 
940 

100,000 
5, 000 
17, 200 

3, 930 

2 , 000 
1,118 

Caviar 

Sun-fishes 

3,600 

99,250 

4,000 

178 

13, 600 

IVout 

4, 161 
193 

160,200 

14,200 

14,350 

6,425 

962 

259, 450 

10, 586 
1, 155 

Warmouth 

18,200 
24, 900 

Whiting 

10,550 

50 

202 

280 i 

482 

6 

Yellow-tail 

1 

275 

5 

325 

Shrimp 

200 

12 


200 

12 

2,218 
1,913 
125 
80, 298 
39, 476 

Crab, hard 

9,830 

450 

258 

65, 400 

1,960 

a 75, 230 
56,470 

Terrapin 

105 

6,020 
6,000 
1,899, 015 
347, 595 

1,808 

105 

Turtle 

1,000 
156,297 
29, 315 

20 

7, 000 

Oyster, natural 

20,162 

8,605 

60, 146 
30, 870 

c2,055, 812 
d376, 910 

Oyster, planted 

Total 

1, 470,242 

64,993 

7, 881, 205 

211,689 

■ 9 , 351,447 

266, 682 



a 225,690 in number. 


53,597 in number. 


c 293,616 bushels. 


d 53,844 bushels. 
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VESSEL AND SHORE FISHERIES. 

The yield of the vessel fisheries amounted to 5,199,802 pounds, val- 
ued at $137,745. A very large proportion of this (piantity consisted 
of red snappers and other species taken in the red-snapper fishery. 
In the shore fisheries the catch was 4,151,645 pounds, valued at 
$128,937, considerably more than half of which was composed of 
oysters. 

The products of the vessel and shore fisheries are presented sepa- 
rately by counties in the following tables: 

Table showinff, by counties, apparatus, and species, the yield of the vessel fisheries of Ala- 

bmna in 190£. 


Apparatus and species. 

Baldwin. 

Mobile. 

Total, 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Heines: 

Blue-iisli 

3,200 

200 

«105 

14, 150 
1,000 
10,900 
850 

$491 

17,350 

$596 


4 

18 

1,200 

1 P‘> 

(Thftnnftl bafts OT red-fish 

1,600 

200 

52 

462 

12,400 

1,050 

514 

Crevalle 

4 

16 

19 


2,000 

160 

30 

11,300 

950 

190 

13,300 

220 

Drum, salt-water 

3 

17 

1,100 

20 

Flounders 

700 

25 

3,750 

132 

4,450 

157 


700 

20 

700 

20 

tjady-fiah 



650 

9 

650 

9 

Mullet 

32, 000 
1,800 

400 

174, 000 

2, 390 

206,000 i 

2, 790 

Pig-fish 

33 

9, 700 
950 

187 

11,500 

' 220 

Pin-fish 

200 

4 

17 

1,150 

21 

Pompano 

200 

18 

1,050 

103 

1,250 

121 

Sea Bass 

200 

7 

950 

39 

1,160 

46 

Sheepshead 

C,500 

200 

165 

37,500 

950 

1,400 

30 

44,000 

3,5(j5 

Spade-fish 

3 

3,150 

33 

Spanish mackerel 

3,200 
3,400 
10, 000 
400 

115 

29, 700 

1,128 

32, 900 

1,243 

Spot 

62 

25; 600 

403 

29,000 

455 

Trout 

350 

59, 300 
1,950 

2,431 

69,300 

2,781 

46 

Whiting 

8 

38 

2,350 1 


275 

5 

275 1 

5 

Turtle 

1,000 

20 

4, 000 

80 

5,000 1 

100 



Total 

07,050 

1,398 

j 390,075 

9, 605 

457,125 ^ 

11,003 


Trammel nets: 

Blue-fish 

1,026 

10,800 

22,400 

450 

34 

1 

650 

22 

1 1,675 

13,400 
33,700 
450 

1 

56 

Cat-fish 

197 

2,600 

50 

247 

Channel bass or red-fish 

836 

11,300 

463 

1,289 

8 

Crevalle 

8 

Croaker 

12,200 

1,600 

199 ' 

2,'m 

650 

45 

14,800 

244 

Drum, salt-water 

25 

12 

2,150 ! 
9,700 
100 i 

37 

Flounders 

7,800 

311 

1,900 

79 

390 

3 

8 

King-fish 

100 

3 

Lady-fish 

350 

6 

100 

2 

450 ' 

Mangrove snapper 

50 

1 


60 

1 

Mullet 

201,000 

2,780 

60 

00 

o o o o 

1,176 

45 

285,000 

5,900 

3,955 

105 

131 

620 

66 

508 

246 

1,147 

i;i8 

Pig-fish 

3,500 

5,700 

5.000 

1.000 

Pin-fish 

8:i 

48 

8,300 

8,200 

Pompano 

435 

185 

Sea bass 

40 

20 

160 

1,650 

12,900 

Sheepshead 

9, 000 
12, 250 
22, 400 

348 

3, 900 

Spot 

197 

2; 600 

8,400 
2, 600 

48 

14,850 
30,800 
7, 750 

Trout 

822 

325 

65 

Whiting 

5, 150 

83 


Total 

321,675 

6,466 

130, 800 

2,733 

451,875 

9,198 


Gill nets: 

Sturgeon 

6,000 i 

210 

40,000 

2,000 

1,600 

800 

46,000 

2,000 

1,810 

800 

Caviar 




Total 

6,000 

210 

42,000 

2, 4lK) 

48,000 

2,610 


Lines: 

Groupers.... 



635, 000 
2, 000 
8,466,500 

6,850 

40 

, 69,381 

635,000 

2 000 

6 350 

Jew-fish 



’ 40 
69 331 

Red snapper 



3 4 fifi’RAn i 




Oj t/vV 


Total 



4 in .3 500 

75,721 

4 RAO 

75 721 



— 

L__i 


1 **) XVO) vUv 
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Table showing^ by counties, apparatus, and species, the yield of the mssel fisheries of Ala- 
bama in 1902 — Continued. 



Baldwin. 

Mobile. 

Total. 


Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Dredges: 

Oyster, natural 

39,925 

$6,160 

11,900 

$2, 200 

51,825 

$8, 350 

Tongs; 

Oyster, natural 

Oyster, private 

36,222 
7, 615 

10,302 

6,526 

38,765 

4,875 

10,471 
3, 666 

74, 987 
12,490 

20, 773 
10, 090 

Total 

43,837 

16,827 

43,640 

14, 036 

87,477 

30, 863 

Grand total j 

478, 387 

31,050 

4,721,415 

1 

106,695 

1 

5, 199, 802 

137, 745 


Table showing, by comities, apparatus, and species, the yield of the shore fisheries of Ala- 
bama in 1902. 



Baldwin. 

Mobile. 

1 Total. 

A n nn ^ - - -- -3 - ■ 















Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Heines: 







Blue-fish 



1,500 

$37 

1,500 

$37 

Cat-fish 

600 

$12 



600 

32 

Channel bass or red-fish 

315 

17 

3,000 

105 

3,315 

122 

Crappie 

50 

3 



60 

3 

Crevalle 

200 

4 

300 

4 

500 

8 

Croaker 

600 

13 

2,000 

25 

2, 600 

38 

Drum, fresh- water 

60 

3 



60 

3 

Drum,' salt-water 

235 

6 



235 

6 

Flounders 

100 

7 

150 

5 

250 

12 

Lady-fish 

100 

2 



100 

2 

Mangrove snapper 

100 

6 



100 

5 

Menhaden 



10,000 

25 

10, 000 

25 

Mullet 

1,800 

45 

2,600 

32 

4, 300 

77 

Pig-fish 



200 

2 

I 200 

2 

Pompano 

300 

15 

200 

14 

! 500 

29 

Sea bass 



600 

18 

1 500 

18 

Shad 

150 

3 



! 160 

3 

Sheepshead 

350 

17 

1,200 

42 

! 1, 550 

59 

Spade-fish 

200 

10 

500 

17 

i 700 

27 

Spanish mackerel 

300 

15 



! 800 

1 15 

Spot 

150 

3 

3,000 

37 

3, 150 

1 40 

Strawberry bass 

50 

3 



50 

! 3 

Sun-fishes 

100 

6 



100 

5 

Trout 

4,900 

247 

10, 000 

282 

14, 900 

529 

Wannouth 

100 

6 



100 

5 

Whiting i 

200 

4 

1,600 

19 

1,700 

23 

Yellow- tail 

60 

1 



60 

: 1 

Shrimp 

200 

12 



200 

i 12 

Crab, hard 

230 

18 

800 

10 

1,030 

' 28 

Terrapin 



1, 700 

294 

1, 700 

294 

Turtle 



2,000 

25 

2, 000 

25 

Total 

11,430 

474 

41, 050 

993 

5i, 480 

1, 4b7 

Tramm.cl nets: 







Black bass 

9,400 

800 

14, 150 

1,208 

23,560 

2, 008 

Blue-fish 

50 

2 

450 

14 

500 

16 

Buffalo-fish 

86,000 

700 

63, 100 

1,061 

88, 100 

1,751 

Cat-fish 

44,600 

971 

60,300 

1,864 

104, 800 

2, 325 

Channel bass or red-fish 

5,600 

199 

12, 700 

486 

18, 200 

685 

Crappie 

2,100 

104 

3,000 

160 

5, IQO 

254 

Crevalle 

1,275 

19 

2,100 

29 

3, 375 

48 

Croaker 

12,900 

298 

13, 200 

339 

26, 100 

637 

Drum, fresh- water 

800 

40 

1, 200 

53 

2, 000 

93 

Drum, salt-water 

975 

17 

200 

8 

1,175 

25 

Flounders .* 

8,800 

335 

4, 400 

186 

13, 200 

i 521 

Jurel 



200 

4 

200 

‘ 4 

Lady-fish 

275 

4 



275 

4 

Moon-fish 



800 

10 

800 

10 

Mullet 

636,000 

9,425 

415,000 

7,210 

1,051,000 

16,636 

Pig-fish 

850 

16 

500 

6 

1,360 

22 

Pike, or pickerel 

400 

20 

600 

30 

1,000 

50 

Pin-fish 

2,000 

36 

1,050 

21 

3, 050 

57 

Pompano 

60 

6 

760 

54 

800 

59 

Sea bass. 

160 

7 

400 

14 

550 

21 

Sheepshead 

5,300 

226 

8,600 

351 

13, 900 

576 

Spade-fish 



600 

17 

600 

17 


F. 1903—29 
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Table shoioingj hj comtmy apparatuSj and fpecieSj the ijkld of the shore JJsheries of Ala- 

hama in 190^ — Continued. 


! 

ApparaUis and species. j- 

i 

Baldwin. 

Mobile, 

Total. 

Lbs. ^ 

Value, 

Lbs. ' 

Value. 

Lbs. 1 

Value. 

Trammel nets— Continued. 

Spanish mackerel 

100 

$7 

350 ; 

320 

450 

$27 


9,650 

167 

7,200 

3,600 

4,800 

70,500 

5, 400 

128 

16,850 

295 

Strawberry bass 

2 ; 500 
8,500 

124 

180 

6, 100 
8,300 

301 

Sun-fishes'. 

173 

240 

413 

Trout 

44,450 

3,900 

4,300 

1,912 

188 

2,967 

262 

115,250 
9,300 
12, 600 

1 800 

4,879 

450 

Warmouth 

Whiting 

97 

8,300 

800 

168 

265 

Terrapin 

135 

135 




Total 

834, 725 

16,891 

694, 250 

16, 695 

1,528,975 

32,586 


Gill nets: 

Sturgeon 

4,000 

120 

50,000 

2,000 

1,200 

51,000 : 
3,000 

2, 120 
1,200 

Caviar 

3,000 




Total 

4,000 

120 1 

53,000 

3,200 

67,000 

3,320 


Lines: 

Black bass 

2,500 

210 

10,000 

20,000 

30,000 

1,000 

12,600 
20,000 
30, 750 

1, 210 

Bu2alo-fish 

500 

500 

Cat-fish 

750 

15 

1,200 

52 

1,215 

112 

600 

Channel bass or red-fish 

1,200 

60 

1,500 

6,800 

600 

2,700 

6,800 

1,100 

250 

Crappie 

600 

Croaker 

500 

10 

8 

18 

Drum, salt-water 

250 

6 

5 

Mangrove snapper 

400 

8 



400 

8 

Pike, or pickerel 

600 

40 

600 

40 

Sheepshead 

1,200 

60 

1,500 
8, 800 
8, 800 
12, 000 
8,800 

52 

2, 700 
8,800 
8,800 
29, 600 
8, 800 

112 

Strawberry bass 

700 

700 

Sun-fishes 



700 

700 

Trout 

17,500 

830 

420 

1,250 

700 

Warmouth 

700 

Whiting 

600 

16 

500 

30 

Crab, hard 

9,600 

240 

64, 600 

1,960 

74,200 

2, 190 


Total 

34, 400 

1,448 

173,400 

7,822 

207,800 

9,270 


Tongs: 

Oyster, natural 

80, 150 
21,700 

3,700 

2,080 

1, 848, 350 
342, 720 

47,476 
27,306 j 

1,928,600 

364,420 

61, 176 

Oyster, planted 

29,886 


Total 

101,850 

5,780 i 

2,191,070 

74,780 

2,292,920 1 

80,660 


Minor apparatus: 

Flounders 

5,000 

450 

125 

3, 500 

125 

8,500 

3,970 

250 

1,484 

Terrapin 

105 

3,520 

1,379 


Total 

5,450 

230 

7,020 

1,504 j 

1 12,470 j 

1,734 


Grand total 

991,865 

23,943 

3,159,790 

104,994 I 

4,151,645 

128, 937 



THE WHOLESALE FISHERY TRADE. 

The wholesale fishery trade of Alabama centers at Mobile, this being 
the only city on the coast of the state. Shipments of products are 
received there, not only from localities in Alabama, but also from 
Mississippi. There are fi,ve wholesale fishery establishments, two of 
which handle both fish and oysters, two deal only in fish, and one only 
in oysters. The oysters are handled entirely in a raw condition, and 
the fish are sold fresh as received from the fishermen. Oysters are 
always sold by number, and ai'e usually shipped in cedar buckets, not 
hermetically sealed, but are water-tight and holding about 2^, 4, and 
8 gallons each. The number of oysters in a bucket is from 500 to 
2,000, according to the kind of bucket and the size of the oysters. The 
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red snapper is the most important species of fish handled by these 
firms and is shipped over a considerable portion of the countiy. 
Amon^ other important species handled are mullet, groupers, buflalo- 
fish, trout, channel bass or red-fish, Spanish mackerel, spots, sheeps- 
head, croakers, and flounders. The only wholesale fishery trade car- 
ried on outside of Mobile is at Coden and Ba 5 mu Labatre. In 1902 
one firm handling opened oysters was located at Coden. At Bajmu 
Labatre there was one oyster cannery, and four firms handling opened 
oysters, one of the latter also dealing in fresh fish. As there was only 
one oyster cannery in the state, the products are shown in the statistics 
as opened oysters, with the value received for them after being canned. 

Table showing the eocteiit of the ivholesale fishery trade in Alabama in 1902. 


Items. 

Quantity. 

Value. 

Establishments 

11 

$134, 360 
57, 600 
68, 300 

Cash capital 

Wages paid 


Persons engaged 

383 

Products handled. 

Oysters opened no.. 

Shrimp lbs.. 

Crabs no.. 


a48,373,000 

40. 000 
87, 800 

3, 500 
6,800 

5.000 
8,800 

41. 000 
1,100 

233, 100 

107. 200 

123, 000 
2, 600 
9, 700 
75, 700 
5. 100 

9, 750 
57,200 

744.200 

2.000 
400 

182, 202 
3,200 
4,235 
1,425 
286 
250 
857 
2,036 
35 

6, 403 
3,801 

6,620 
173 
340 
3,230 
191 
311 
3,251 
22, 250 
40 
12 

Terrapin do... 

Turtles lbs.. 

Snapper throat do. . . 

Black bass do... 

Blue-fish do... 

Bonito do... 

Buffalo-fish do... 

Cat-fish do... 

Channel bass or red-fish, 
pounds 

Crappie lbs,. 

Crevalle do... 

Croaker do... 

Drum, fresh-water do... 

Drum, salt-water do. . . 

Flounders do... 

Groupers do... 

Jew-fish do... 

Jurel do... 


Items. . 

Quantity. 

Value. 

Products handled — 

Cont’d. 



King-fish 

lbs.. 

700 

$26 

Lady-fish 

...do... 

COO 

12 

Mangrove snapper 

...do... 

200 

8 

Moon-fish 

...do... 

700 

14 

Mullet 

...do... 

1,210,000 

32,160 

Pig-fish 

...do... 

15,400 

334 

Pike, or pickerel . . 
Pin-fish 

...do... 

850 

55 

...do... 

19,100 

644 

Pompano 

...do... 

36,100 

6,304 

Red snapper 

...do... 

3,600,000 

166,360 

Sea bass 

...do... 

5,600 

327 

Sheepshead 

...do... 

134,800 

7,546 

Spade-fish 

...do... 

23, 900 

912 

Spanish mackerel. 

...do... 

60,250 

7,126 

Spots 

...do... 

89, 500 

3,934 

Strawberry bass. . . 

...do... 

2,900 

192 

Sturgeon 

...do... 

51,000 

6,026 

Caviar 

...do... 

4,500 

3,826 

Sun-fish 

...do... 

6,300 

458 

Trout, speckled . . . 

...do... 

214,000 

11,865 

Trout, white 

...do... 

45,600 

1,940 

Warmouth 

...do... 

4,900 

846 

Whiting 

...do... 

21,800 

596 

Yellow- tail 

...do... 

300 

6 

Total value of product. 


488,640 


Cl Includes the estimated number of oysters opened by the cannery at Bayou Labatre for canning- 
purposes, and the value received when sold as canned goods. 


FISHERIES OF MISSISSIPPI. 

The coast line of Mississipi, including' indentations, is about 180 
miles in length and is well adapted for the prosecution of fishing. Of 
the three counties bordering on the Gulf of Mexico, Jackson, Harri- 
son, and Hancock, Harrison has coast fisheries more than three times 
as important as those of the other two counties combined. Biloxi,' a 
town of about 5,000 inhabitants, is located in this county and is the 
most important oyster center on the gulf coast. It is the leading town 
in the state in the catch of both oysters and shrimp, but is surpassed 
by Scranton, in Jackson County, in the catch of fish. Ocean Springs, 
also in Jackson County, ranks next to Biloxi in the quantity of fish 
caught. Of the other towns on the coast interested in the fisheries, 
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the most important are Bay St. Louis, in Hancock County, and Gulf- 
port and Pass Christian, in Harrison County. 

MarkeU , — ^The principal markets for the fishery products of Missis- 
sippi are New Orleans, La., Mobile, Ala., and the interior towns and 
cities of Mississippi and adjoining states, although canned oysters and 
shrimp are shipped throughout nearly the entire country. There are 
good shipping facilities at all the towns on the coast of Mississippi. 
At Biloxi fish are frequently landed by vessels from New Orleans and 
elsewhere, and are there iced and shipped to market. This is also done 
to some extent at Gulfport. 

jRwers . — Mississippi has several rivers emptying into the Gulf of 
Mexico, the most important being the Pearl, Pascagoula, Jordan, and 
Wolf- The Pascagoula River, flowing thi'ough Jackson County, has 
the most extensive fisheries. The Wolf and Jordan rivers, in Harri- 
son and Hancock counties, respectively, are frequented by fishermen 
from Bay St. Louis, the principal apparatus used being trammel nets. 

Oysters . — The oyster fishery is by far the most important branch of 
fishing in the state, and is capable of much further development. 
Canneries and shucking houses are being built from year to year, thus 
increasing the demand for oysters. The increase in the number of 
shucking houses since 1897, the year for which the previous canvass 
of the state was made, has been greatest at Pass Christian. 

In 1902 considerable change was made in the legislation regulating 
the oyster-fishery and oyster-canning industry. A law went into 
efiect on June 1 of that year providing for a board of oyster com- 
missioners, consisting of five members to be appointed by the gov- 
ernor, whose terms of ofloice are for five years, the terms of the 
members first appointed being so arranged that thereafter a vacancy 
would occur and a new member be appointed each year. The officers 
of the board consist of a president, secretary, chief inspector, and 
deputy inspectors not exceeding three in nnmber. 

The act also provides that the owner of any vessel over 1 ton burden 
gross desiring to catch oysters from the public reefs shall obtain a 
license therefor from the secretary of the board of oyster commis- 
sioners, and said license shall be in force twelve mouths from the first 
day of the month in which it is issued. The cost of each license is 
$2.50 for vessels over 1 ton and under 5 tons; $5 for vessels of 5 tons 
and under 10 tons; $10 for vessels of 10 tons and under 20 tons, and 
$15 for vessels of 20 or more tons. In addition to this a fee of 50 
cents is charged for each license. No license is required for boats of 
1 ton gross and under. Each canning factory is also required to pay 
a privilege tax of $100, and each shipper of raw oysters a tax of $26, 
after which they receive a license by paying an additional fee of 50 
cents. They are also assessed 2 cents a barrel on all oysters canned or 
shipped in a I’aw condition. The money obtained from the payment 
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of these taxes, except the 60 cents for each license, is to be paid ove 
to the state treasurer, and constitutes an oj^^ster fund. The expenses 
of enforcing the law are paid out of this fund, and a sum not exceed- 
ing 16,000 annually may be expended in improving the oyster reefs 
and in spreading shells and making new bottom, under the direction of 
the board of oyster commissioners. 

All oysters taken from the public reefs of the state must be culled 
immediately on the natural beds or bars as taken, and all young 
oysters less than two and a half inches in length and all shells must 
be returned to the reefs. No cargo of oysters is allowed to contain 
more than 7 per cent of shells and small oysters. In order to deter- 
mine whether or not a cargo has been properly culled, the inspector, 
if he deems it necessary, may cause every tenth barrel in the cargo to 
be culled. If the cargo on this basis proves to be unculled as required 
by law, he shall cause it to be reculled and the 3mung oysters and shells 
returned to the reefs, and he shall prosecute the offender. 

The chief inspector is authorized, between May 15 and September 1 
in each year, under the direction of the board of commissioners, to 
employ boats, crews, and laborers, and dredge the oysters in Missis- 
sippi Sound from places where they are too thick and spread them on 
reefs where they are too thin, and to carry shells from the factories 
and spread them in places where the beds can be improved and enlarged. 

The legal season for taking oysters in Mississippi waters is from 
September 16 to May 15, and oysters are not allowed to be shipped 
out of the state from May 1 to September 16. The law provides, 
however, that oysters may be taken during the entire year for local 
consumption. Oyster planters are also allowed to take oysters from 
the public reefs for planting in the waters of the state from May 16 
to July 1, and oysters taken for planting purposes are not required to 
be culled. 

Steam dredging for oysters, which began in 1897 in this state, was 
prohibited by the law passed in 1902, but there are no restrictions 
upon the use of dredges operated by sail vessels and boats. The 
section of the present law relating to the use of dredges is as follows: 

Sec. 28 . Nq steamer or other vessel using or propelled by steam or any other power 
than sail or hand, and no dredge, tongs, scoop, or other instrument or appliance of 
any character, propelled, managed, aided, used, or operated by means of steam or 
other power except hand and sail, shall be used or employed in catching or taking 
oysters in any of the waters of this State. This shall not prohibit the transportation 
by means of steam vessels of any oysters that have been lawfully caught. 

The yield of oysters in Mississippi in 1902 was 2,406,132 bushels, 
valued at $426,222, an increase, as compared with the returns of 1897, 
of 1,776,419 bushels, or 281.94 per cent in quantity, and of $316,268, 
or 284.10 per cent in value. The catch would probably have been 
still larger, but the requirement, for the first time, of a license to 
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operate vessels and boats of over 1 ton gross in catching oysters caused 
considerable inconvenience to the oystermen for a while, and some of 
them neglected to obtain a license-, and consequentl.y did not engage 
in the fishery. The discontinuance of steam dredging, previously 
allowed in depths of 14 feet and over, was another change made by the 
new law which may have had an unfavorable effect on the catch. The 
dredging is now done by sail vessels in depths varying from about 4 
to 21 feet. In 1902 a law was passed in Louisiana prohibiting the 
shipping of oysters out of the state for canning or packing. The 
influence of this law in curtailing the supply was felt by all of the 
packers in Mississippi, but especially by those in the western part of 
the state adjacent to Louisiana. Many of the oystermen, especially 
from Gulfport westward, tong in the waters of both Mississippi and 
Louisiana. 

The oyster fishery in Mississippi is prosecuted in Mississippi Sound. 
The absence of oysters in the livers may be due to the fact that, while 
the waters are brackish a distance of 5 to 10 miles up from the river 
mouths from June to November, they are practically fresh the 
remainder of the year. 

Owing to the continued productiveness of the public reefs, and their 
close proximity to markets, there has so far been no great inducement 
to engage in oyster planting except in the case of cannery owners, 
who sometimes plant shells for collecting spat, and take up the result- 
ing oysters when needed. No grounds are leased by the state for 
oyster cultivation, but the planting referred to is done on bottom 
made available by riparian rights. 

— Next to the oyster the shrimp is the most important 
fishery product of the state. Most of the oyster vessels engage in 
taking shrimp in the spring and fall, April and May, and September 
and October being the seasons. In the spring the shrimp come in 
close to land and are caught in the small bayous which penetrate the 
* marshes, the seines for taking them often being hauled upon the 
shore. They gradually work out into deeper water, and after the 
1st of August are not seen until the fall season, when they are caught 
from 10 to 40 miles from shore. In the spring the catch is landed 
and sold at the canneries, but in the fall it is usually sold to transport- 
ing vessels, as the fishermen sometimes remain out a week at a time, 
or until their supply of ice is exhausted. The fall catch of shrimp is 
always much larger than the spring catch, due mainly to a longer 
season. Five men constitute the average ci’ew of a shrimp vessel, 
though many carry only four. In hauling the seine two small row- 
boats, containing two men each, are used, the fifth man remaining on 
board of the vessel. The small boats are attached to the seine, one at 
each end, in order to surround the school of shrimp. In 1902 practi- 
cally the entire catch of shrimp was used by the canning factories, 
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only a small quantity being shipped whole, as taken fx’om the water. 
The catch of shrimp in this state in 1902 was 4,423,900 pounds, 
valued at $58,398, an increase, as compared with 1897, of 2,520,735 
pounds and $29,594. 

Troxit. — Trout, or squeteague, rank next to shrimp in importance. 
The}" are taken very genei’ally along the entire Gulf coast, trammel 
nets, seines, and lines being the principal apparatus of capture. Two 
species of squeteague are caught in Mississippi, known locally as 
‘‘speckled trout” and “white trout,” respectively. The former is a 
much firmer and better selling fish than the latter and largely predomi- 
nates in the catch. The white trout is the species of squeteague so 
common along the Atlantic coast. 

Mullet . — ^This is the most abundant species of fish taken in the shore 
fisheries of the Gulf coast. In Mississippi, however, its value is less 
than that of trout. Most of the catch in this state is taken in trammel 
nets, but a part is secured in cast nets. In some instances seines are 
successfully used, but this is only under certain conditions when the 
fish can not escape by jumping out of the net. 

Croakers . — The catch of croakers is next to that of mullet in value. 
While not nearly so plentiful as mullet, the croaker sells much more 
readily, the market conditions in this section being quite diflferent from 
those on the Atlantic coast, whei'e there is at times no demand for this 
fish. It is caught principally on lines, though many are also taken in 
seines and trammel nets. 

Channel lass or red-fish . — This is a widely distributed species and 
sells well. It is taken chiefly in trammel nets, but also in smaller 
quantities with seines and lines. 

Sturgeon . — The capture of sturgeon in the fisheries of this state 
is of recent date, none being taken in any previous year for which 
statistics are available. The great scarcity of this species in the 
northern sections of the country is no doubt leading to the develop- 
ment of the fishery along the gulf coast. Sturgeon are quite plentiful 
in Mississippi waters, the Pascagoula River being especially well 
stocked with them. The fishery is now prosecuted for a distance of 
60 miles up this river by the use of gasoline launches. In 1902 
a sturgeon was caught measuring 8 feet 10 inches in length and 4 feet 
8 inches in circumference. It is said that one measuring 14 feet in 
length was killed in the Pascagoula River by a tug boat, three or four 
years ago. Its weight was estimated between 500 and 600 pounds. 

Black lass . — This species, as in other sections of the country, brings 
the fishermen a high price. It is very numerous in most of the rivei*s 
of Mississippi, though on account of the prohibition of the use of nets 
where it is most abundant, the quantities taken for market are not 
large. 

Shad . — Shad are said to be taken regularly in the Pascagoula River 
about 10 miles from its mouth, but few, if any, reach the market, as 
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they are couBumed locall 3 ^ by the fiBhermen. A plant of shad was 
made in this locality by the Fish Commission several years ago, but 
from some unknown cause the increase has not been as rapid as was 
expected. Some hshei'men think better results might have been 
secured had the fish been planted about 80 miles from the mouth 
of the river, whei’e the fry would have been vSafe from the pi-edaccous 
salt-water species. A few shad were planted also in the Jordan River 
about the same time, but thei*e is no record of more than an occasional 
capture. 

Grdb %. — Both hard and soft crabs are caught in this state, but the 
catch of the former is much the greater. Hard crabs are generally 
taken on trot lines baited with fresh meat, tiupe, or the sinews of cat- 
tle. The season at Biloxi, where the largest catches are made, lasts 
about nine months of the year, the weather during the winter months, 
usually from December 15 to March 15, being too severe to permit of 
the fishery. In one locality a few hard crabs were taken with drop nets, 
an apparatus consisting of an iron hoop 2 feet in diameter with a 
shallow net attached. The net is baited with a piece of meat, and 
then di’opped into the water by means of a line 10 or 15 feet long 
attached to the hoop. This, however, is rather a slow method of cap- 
ture. Soft crabs are taken mostly b}’’ hand during tlio night, a lighted 
torch being used to find them. The fishing season is from Maj" 15 to 
October 15. Until recently the crab catch has been used largely for 
local consumption, but a larger number of shipments is now being 
made. 

Terrapin , — The greater part of the catch of this species credited 
to Mississippi is taken in the marshes of Louisiana. In most cases 
the fishermen secure the terrapin while fishing for oysters. Nippers 
are commonly used for catching them, but many are also taken by 
hand. At Biloxi, the center of the terrapin trade in Mississippi, 
there is a pound in which the animals are placed until they reach a 
marketable size, or are held for profitable prices. 

Dredges and tongs . — These two kinds of apparatus are employed 
exclusively for taking oysters, and are used in both the shore and 
vessel fisheries. The use of dredges in Mississippi is comparatively' 
recent, dating back only to 1897. As has already been stated, steam 
dredging was permitted until the season of 1902, when it w^is prohib- 
ited by the legislature. 

Seines , — Two kinds of seines are used, one for catching shrimp and 
the other for catching fish. Shrimp seines average fi^om 100 to 125 
fathoms in length, an occasional one being 150 fathoms long. The 
size of the mesh is li inches, stretched. The majority of the seines, 
both for shrimp and fish, widen toward the center, forming a pocket 
in which the catch settles when the ends of the seine are bi*ought 
together. At Scranton, where fish seines are in more general use than 
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in any other locality in the statej they vary in width from 7 feet at the 
ends to 12 or 15 feet in the center, the latter forming a pocket about 
12 feet deep. Shrimp seines are used chiefly on vessels, while most oi 
the fish seines are used in the shore fisheries, except at Scranton, where 
they are used in both fisheries. 

Trammel nets . — This apparatus is employed in both the shore and 
vessel fisheries, but mainly in the former. Scranton and Biloxi lead 
in the number of trammel nets. Those in common use at these places 
are about 5 feet deep, and are composed of three webs hung upon a 
single top and bottom line. The inside net is made of the best cotton, 
has a 2i-inch mesh stretched, and is hung slack. The two outside nets 
are hung straight, and have a 12-inch mesh, stretched. The top line 
usually has wooden corks or floats, and on the bottom line are leads 
placed about one foot apart, to keep the net in position. In this region 
the trammel net is operated by hauling it around the fish until they 
are forced into it. The use of this method of fishing is no doubt due 
to the presence of large schools of mullet, which can be taken more 
readily in trammel nets than in seines, because, owing to their propen- 
sity to jump, they can not readily be held in the latter. Often when 
a large school of fish is sighted, two trammel nets are fastened together, 
a man being stationed at each end of the net and another in the center 
where the two sections are joined. 

Lines . — Lines are used exclusively in the shore fisheries. Many 
species are taken thus, but the most important are croakers, trout, and 
hard crabs. 

Spears . — The use of spears is confined to the capture of flounders 
in the shore fisheries, and the fishing is usually done at night during 
June, July, and August, a flambeau or torch being used to furnish 
light. 

Cast net . — This apparatus has become so common that it is nick- 
named ‘4if e-preserver.” Nearly every family living near the water 
possesses one. Its use for commercial fishing, however, is compara- 
tively limited. 

Gill nets . — The use of gill nets in 1902 was confined to the sturgeon 
of Jackson County, in the Pascagoula River. The average length of 
a sturgeon gill net was 200 yards, with a mesh 16 inches in length, 
stretched. 

Persons employed . — The total number of persons engaged in the 
fisheries of this state in 1902 was 4,344. Of this number 826 were 
employed on fishing vessels; 70 on transporting vessels; 891 in the 
shore fisheries; and 2,557 as shoresmen, chiefly in the oyster and 
shrimp canneries. Compared with 1897 there was an increase of 1,779 
persons, or 69.85 per cent. This was due largely to the development 
of the oyster fishery and the construction of new canneries. 

Inmstment.'—Th.^ total investment in the fisheries in this state in 
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1902 was $1,270,408, an increase as compared with the returns for 1897 
of 1752,107, or 145.11 per cent. Of the total investment, $160,200 
represents the cash capital employed; 1724,807 the amount invested 
in shore and accessory property; $280,650 the value of 179 lishing 
vessels and 13 transporting vessels, with their outfits; and $65,800 the 
value of 590 boats under 5 tons. The remainder represents the value 
of the fishing apparatus used. 

Products . — The products of the fisheries of Mississippi in 1902 
amounted to 23,426,965 pounds, having a value to the fishermen of 
$553,220, an increase since 1897 of 15,597,280 pounds, or 199.20 per 
cent, in quantity and $360,922, or 187.68 per cent, in value. This 
large increase was principally in oysters and shrimp. 

The following tables present by counties the number of persons 
employed, the amount of capital invested, and the quantity and value 
of the products of the fisheries of Mississippi in 1902: 


Table showing, by counties, the number of persons employed in the fisheries of Mississippi 

in 1902. 


Counties. 

on vessels 

fishing. 1 wansport- 

Boat or 
shore 
fishermen. 

Shores- 

men. 

Total. 

.Tfl.r.lfson 

70 1 

183 

153 

406 

Harrison 

712 1 47 

588 

2, 099 

3, 446 
492 

Hfl.nooftk 

•14 1 23 

120 

305 


Total 

826 1 70 

801 

2, 557 

4. 344 



Table showing, by counties, the vessels, boats, and apparatus employed in the fisheries of 

Mississippi in 1902, 


Items. 

Jackson. 

Harrison. 

Hancock. 

Total. 










No. 

Value. 

No. 

Value, j 

No. 

Value. 

No. 

1 Value. 

Vessels fishing 

18 

^6,450 

151 ‘ 

3143,550 

10 

37,200 

179 

3167,200 

Tonnage 

146 


1,631 


75 


1,852 


Outfit r 


4,345 

39,430 


2,655 

46, -430 

Vessels transporting 


9 

47,400 

4 

16,500 

13 

63,900 

Tonnage*. 7 



180 

118 

298 

Outfit 




2,195 


925 


3^20 

Boats 

186 

10,635 

347 

47,455 

57 

7,710 

5W ' 

65,800 

Apparatus — vessel fisheries: 







1 


Seines 

12 

1,066 

66 

7,095 

o 

200 

80 i 

8,360 

Trammel nets. 

10 

500 





10 ! 

500 

Dredges 

20 

620 

270 

8,110 

8 

220 

29H ; 

8, 950 

Tongs 

17 

68 

89 i 

356 

21 

85 

127 i 

509 

Minor apparatus 



7 

20 



7 

20 

Apparatus-— shore fisheries: 








Semes 

13 

1,075 

52 

5, 120 ' 

1 

50 

66 

6,245 

Trammel nets 

88 

6,500 

37 

1,602 

6 

150 

81 

8,252 

Gill nets 

32 

440 





82 

440 

Cast nets 

5 

25 

21 

105 j 

1 

4 

27 

134 

Lines 


136 


655 1 


36 


827 

Dredges 

62 

210 

90 

2,310 1 

2 

40 

144 

2,560 

Tongs 

21 

84 

421 

1,674 1 

! 90 

360 

; 6S2 

2,118 

Minor apparatus 


11 


1 24 i 


] 

1 

1 rr r rr ^ - 

36 

Shore and accessory property... 


22,175 


629, 275 


73, 357 


724,807 

Cash capital 


22,000 


128, 200 


10,000 


160,200 







Total 


86,339 


1,064,576 


119,493 


1,270,408 
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Tahle showing, by counties and species, the yield of thejisheries of Mississippi in 1902. 



Jackson. 

Harrison. 

Hancock. 

Tota 

1. 










opocies. 










Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Black bass 

14,460 

^723 

2,600 

$141 



17,060 

1864 


11, 645 

313 

60 

3 



11, 695 

316 

Buffalo-fish 

4 ; 250 

54 

400 

12 



4,650 

60 

Cat-fish 

31,500 

578 

30,900 

689 



62,400 

1 , 2{>7 

Channel bass or red-fish . 

61,200 

2,535 

31, 160 

1,693 

910 

139 

93,270 

4, 167 

Crappie 

900 

33 

700 

40 

160 

9 

1,760 

82 


44, 600 

822 

216, 100 

7,010 

12,300 

741 

273,000 

8, 573 

Drum, salt-water 

11,040 

301 

620 

17 



11,660 

318 

Flounders 

32,400 

1,373 

46,460 

1,822 

600 

30 

79,460 

3, 225 

Mullet, fresh 

446, 200 

6,200 

131,050 

3,517 

16,500 

330 

593, 750 

10, 047 

Mullet, salted 



6,000 

300 



6,000 

300 

Pin-fisk 

6,000 

148 

600 

18 




6,600 

166 

Pompano 

6, 495 

458 

150 

9 



6, 645 

467 

Sea bass 

3,395 

175 

50 

3 



8,445 

178 

Sheepshead 

55,450 

2,285 

14,240 

647 

535 

32 

70,226 

2, 964 

Spade-fish 

2,450 

68 





2,450 

58 

Spanish mackerel 

6,755 

356 

500 

29 

200 

30 

7,455 

415 

Spot 

> 31,400 

538 

44, 900 

1,423 

1,200 

60 

77,500 

2, 021 

Strawberry bass 

900 

33 

700 

40 

150 

9 

1,750 

82 

Sturgeon 

24, 100 

1,200 





24,100 

1,200 

Caviar 

414 

310 





414 

310 

Sun-fish 

2,900 

79 

700 

30 

250 

15 

3,850 

124 

Trout 

316, 275 

' 11,033 

' 118, 500 

4,877 

39,570 

1,818 

473,345 

17,728 

Warmouth 

1,200 

44 

3,000 

220 

300 

17 

4,500 

281 

Whiting 

20, 460 

493 

31,660 

687 

1,200 

72 

53, 310 

1,252 

Shrimp 

590, 900 

8,257 

3,768,000 

i 48,766 

65, 000 

1,375 

4,423,900 

58,398 

Crab, hard 

28,300 

460 

198, 633 

4,020 

8,000 

200 

a234, 933 

4, 680 

Crab, soft 



18, 233 

i 1,930 

12,000 

900 

&30, 283 

2, 830 

Terrapin 

4, 500 

1,537 

7, 191 

3,082 



ell, 691 

4, 619 

Oyster, natural 

994,420 

25,110 

13,617,854 

342, 977 

1,86^175 

42,060 

cue, 874, 449 

410, 147 

Oyster, private 

204,750 

7,G50 

256, 725 

8,425 



e461,475 

16, 075 

Total 

2, 958, 249 

73, 156 

18, 447, 676 

432, 327 

2,021,0-10 

47, 737 

28,426,965 

558, 220 


0 704,799 in number. !>90,699 in number. r8,496 in number. rt2,389,207 in bushels. «65,925 in bushels. 


VESSEL AND SHORE FISHERIES. 

The products of the vessel fisheries of Mississippi in 1902 amounted 
to 12,772,486 pounds, valued at $287,747. The catch with seines was 
2,574,740 pounds of various species, valued at $35,663; with trammel 
nets, 165,150 pounds, valued at $3,678; with dredges and tongs, 
10,030,125 pounds, or 1,432,875 bushels, of oysters, valued at $247,027 ; 
and with minor apparatus, 2,471 pounds of terrapin, valued at $1,379. 
In the shore fisheries the yield was 10,654,479 pounds, valued at 
$265,473. Seines took 2,113,790 pounds, $33,739; trammel nets, 
884,530 pounds, $24,765; gill nets, 24,514 pounds, $1,510; cast nets, 
93,010 pounds, $2,478; lines, 646,100 pounds, $17,393; spears, 46,000 
pounds, $lj770; di'edges and tongs, 6,805,799 pounds, or 972,257 
bushels, of oysters, $179,195; and minor appliances, 40,736 pounds 
of crabs and terrapin, $4,623. The oysters were all from the public 
areas, except 65,925 bushels, valued at $16,075, taken in the shore 
fisheries. 
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The products of the vessel and shore fisheries are j^iven separately 
by counties in the following* tables: 


Table shouingj by <‘ountU\% apparatus^ nml apenes, the plehl of the vemel funherlee^ of Mmk-’ 

sippi hi 190^, 


Apparatus and species. 

Jackson. 

Harrison. 

1 Hancock. 

Tob 

Lbs. 

ll. 

Lbs. 

; Value. 

Lbs. 

Value. 

Lbs, 

Value. 

Value. 

Seines: 

Black bass 

660 

670 

600 

1,600 

8,600 

m 

21 

7 

32 

865 

132 

31 

129 

49 

47 

45 

297 

6 

34 

90 

14 

1,169 

57 

4,107 

402 



600 

670 

m 

l,tXXl 

8,600 

6,800 

1,310 

3,000 

2,700 

670 

870 

7,200 

600 

680 

4,900 

700 

133 

21 

7 

32 

365 

132 

31 

129 

49 

47 

45 

297 

6 

34 

90 

14 

1,169 

57 

32,703 

102 

Blue-fish 





BnfEalo-fish 





Cat-fish 





Channel bass or red- 
fish 





Croaker 

6,800 
1,340 
3,000 
2,700 
670 
870 
7,200 
600 
680 
4,900 
700 
32,400 
2, 600 
304,900 
l,4r)0 





Brum 





Flounder 

1 



Mullet 




Pompano 





Sea bass 

!... 



Sheepshead 

. r:; 


Spade-fish 

{ 


Spanish mackerel 




Spot 





Siin-fish 





Trout 





32 400 

Whiting 





'' 2 ;( 16 o 

2, 496,700 
1,450 

Shrimp 

Terrapin 

2,13i,806 

$27,396 

60,000 

$1,200 






Total 

382, 940 

7,067 

2,131,800 

27,396 

(.K),000 

1,200 

2,574,740 

3.5, ()63 

Trammel nets: 









Black bass 

1,000 

50 





1 000 


Blue-fish 

1,'900 

47 





1 iKiO 

• )U 

Buffalo-fish 

750 

10 






’ 7fy() 

*1 / 
in 

Cat-fish 

2,9.50 

53 ; 





I 2, 9.50 

Ju 

rn 

Channel bass or red- 


i 





• m7 

fish 

7,7CX) 

28s 





7 700 


Croaker 

4,400 

73 i 






'1 400 

n 

An 

Brum 

I,6(K) 

4<> ' 





l.VjiK) 

3 ().5(,) 

Flounder 

3, 0,“'{) 

118 



... 



no 

1 1 w 

Mullet 

8.5, .5(10 

1,070 : 




i In 

Pompano 

1,200 

81 . 




T j 1 1\ fV’ 

U U/v 

O 4 

Sea bass 

1,200 

60 - 



l,20(i 

it 

n*l 

Sheepshead i 

6,1HK> 

26 ( 


i. . ! 


Spade-fish 1 

600 

9 






iliWI 

t&n i 

Spanish mackerel 

1,200 

60 





1,200 

\f 

Spot.... 

3,2.50 

40 




fH# 

Sun-fish 

000 

16 . 





T £t 

Trout 

38,400 

1,331 , 




i 

%tUU 

AiU\ 

it) 

Whiting 

2, 650 

53 

: 



2, 6.50 

if ooi 
ro 







f>i> 

Total 

165, 150 

3,678 

i 1 

1 165, 150 i 

3, 678 

Bredges: 




i 


i 



Oyster, natural 

Tongs: 

50.8, 725 

13,570 : 

7,862,330 

190,443 ! 

443,800 

10,400 

8,814,855 

214,413 

Oyster, natural 

Minor apparatus: 

92,260 

2,6;i5 : 

1 

734,510 

21,629 

388,500 

8,350 ! 

! 

1,215.270 

32,614 

Terrapin 


1 

1 

2,471 

1,379 



2,471 

1, 379 

Grand total 

1,149,075 

26,9.50 110,731,111 

240,847 

892,300 

19,9.50 1 

12,772,486 

287, T}7 

— ' 

— ““ 

— 
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Table sho wing^ by counties, apparatus, and specks, the yield of the shore fisheries of 

S'ippi in 1902, 



j Jack.son. 

Harrison. 

Hancock. 

1 Total. 


Lbh 

Value. 

Lbs. 

Value. 

Lbs. 

1 Value. 

j Lbs. 

Value. 

Semes: 







j 


Black bass 

2, UOO 

$100 

1,000 

$45 



3,000 

$145 

Blue-fish 

825 

24 

50 

3 



875 

27 

Buffalo-fish 

400 

6 





400 

6 

Cat-fish 

1,150 

23 

m 

7 



1,350 

30 

Channel bass or red- 






t 



fish 

12, 650 

580 

4,850 

274 

80 

1 $6 

17, 680 

860 

Crappie 

100 

4 

200 

10 



300 

14 

Croaker 

8,550 

223 

17,200 

606 

300 

i 

26,050 

849 

Drum 

1,100 

26 

120 

3 



1,220 

29 

Flounder 

5,500 

247 

2,070 

107 


1 

7,570 

354 

Mullet 

9, 500 

156 

2,660 

86 



12,150 

242 

Pin-fish 

100 

3 

100 

3 


i 

200 

6 


775 

66 

50 

3 


1 

825 

59 

Bea bass 

275 

17 

50 

3 



325 

20 

Sheepshead 

9,000 

402 

2,170 

119 i 



11, 170 

521 

Spade-fish 

100 

2 




1 

100 

2 

Spanish mackerel 

875 

49 

150 

14 i 

1 


1,025 

63 

Spot 

8,200 

148 

22,200 

560 1 

700 

35 

31,100 

743 

Strawberry bass 

100 

4 

200 

10 ' 



300 

14 

Sun-fish 

200 

8 

200 

10 i 



400 

18 

Trout 

29,250 

1,132 

21,700 

1,218 1 

t 600 

35 

51,450 

2, 385 

Warmouth 

100 

4 

500 

30 i 



600 

34 

■^^hiting 

5,800 

140 i 

7,300 

183 



13,100 

323 

Shrimp 

286,000 

4, 150 

1, (>36,200 

21,370 

1 5,000 i 

i 175 

1, 927, 200 

25. 695 

Crab, hard 




1,800 

45 


' 

1,800 

45 

Terrapin 

2, 400 

85.5 

1,300 

400 ' 


1 j 

3,700 

1,256 

Total 

384,950 

8,359 

1,722,260 

25,108 

6,680 i 

272 

2,113,790 

33, 739 

Trammel nets: 









Black bass *. 

8,500 

425 

1,600 

96 



10, 100 

521 

Blue-fish 

8, 250 

221 





8, 250 

221 

Buffalo-fish 

2,600 

31 

400 

12 



2 ; 900 

43 

Cat-fish 

9,400 

112 

1,100 

42 



10,500 

184 

Channel bass or red- 









fish 

26,450 

1,070 

22, 710 

' 1,173 

750 1 

30 

49, 910 

2, 278 

Crappie 

300 

12 

500 

30 

100 ■ 

6 

900 

48 

Croaker 

19,060 

304 

25, 160 

1,050 

10,000 1 

600 

64,200 

1,964 

Drum 

6,750 

191 

500 

14 



6,250 

205 

Flounder 

14,800 

607 

3,790 

189 

300 1 

16 

18,890 

811 

Mullet 

324,500 

4,625 

73, 400 

1,761 

15,000 1 

300 

412,900 

6, 686 

Pin-fish 

5, 900 

145 

500 

15 



6,400 

160 

Pompano 

3,800 

268 

100 

0 



3,900 

274 

Sea bass 

1.000 

50 





1,000 

50 

Sheepshead 

26,600 

1,088 

2, 970 

162 



29, 470 

1,250 

Spade-fish 

1,150 

41 





1,150 

41 

Spanish mackerel 

3,800 

203 





8,800 

203 

Spot 

14,700 

247 i 

18,800 

698 

500 

26 

31.fO0 

970 

Strawberry bass 

300 

12 ; 

600 

1 30 

100 

6 

9 :o 

48 

Sun-fish 

700 

26 ' 

500 

1 20 

200 

12 

1 , foo 

58 

Trout 

144,850 

5,200 

31,800 

1 1,528 

30,000 

i 1,405 

i 206, 650 

8,133 

Warmouth 

500 

20 

2, 500 

190 

200 

12 

1 8, 200 

222 

Whiting 

8,800 

231 

9,060 

179 



17, 860 

410 

Total 

631,500 

15, 169 

195, 880 

7, 195 

57,150 

2, 411 

884,530 

24, 765 

Gill nets: 









Sturgeon 

24, 100 

1,200 




.. 1 

24, 100 

1,200 

Caviar 

414 

310 




414 

310 

Total 

24, 514 

1,510 

i 

1 


i 


24,514 

1,510 

Cast nets: 



1 






Channel bass or red- 









fish 





80 

3 

80 

3 

Crappie 





50 

3 

60 

3 

Drum 

50 

2 





50 

2 

Flounder 



250 

10 



250 

10 

Mullet, fresh 

24,000 

300 

55,000 

1,670 

1,500 

30 

80,500 

2,000 

Mullet, salted 



6,000 

300 



6,000 

300 

Sheepshead 

50 

2 

250 

10 

85 

■i 

335 

14 

Spot:. 

350 

4 

1,400 

20 



1,750 

24 

Strawberry bass 





50 

3 i 

50 

3 

Sun-fish 





60 

3 ! 

50 

3 

Trout 

375 

18 

1,2^ 

62 

70 

8 

1,695 

78 

Warmouth 





100 

6 

100 

5 

Whiting 

400 

8 

1,700 

25 



2,100 

33 

Total 

25,225 

329 

65,850 

2,097 

1,935 

52 

93,010 ' 

2,478 



4(i2 BEPOBT OP OOMMI88IONEB OP PISH AND FISHEBIES. 


Tithli’ ahowing, hy eountim^ appamlu,% and i^penea^ the yield ({f the *diareji.HherieH of 

sippi m I90j'-^Cont\mied. 


Apparatus aud spc^cies. 

Jackson. 

Harrison. 

Hancock. 

Totul 

Lbs. 

Value, 

Lbs. 

Value. 

Lbs. 

Value*. 

Lbs. 

Value. 

Lines: 









Bliu‘k bass 

2,300 

$115 





2,300 

S!1 1 5 

Cat-tish 

16,400 

328 

29,600 

$640 



lOitHlO 

ihiH 

Channel bass or red- 









hsh 

5, 800 

232 

3,600 

146 



9, 400 

37 s 

Crappie 

500 

17 


......... 




5{)0 

17 

Croaker 

5,800 

90 

173,750 

5,355 

2,000 

$120 

181,550 

5, 565 

Drum 

1,200 

8 





1 , 200 

s 

Flounder 

50 

2 

360 

16 

300 

15 

700 

33, 

Pompano 

50 

3 





50 

3 

Sea baas 

50 

3 





5t} 

3 

Sheepshead 

5,800 

232 

8,850 

356 

500 

30 

15,150 

61 .S 

Spanish, mackerel 

200 

10 

350 

15 

200 

30 

750 

5.5 

Spot 



2,600 

145 



2,500 

145 

Strawberry bass 

500 

17 





.5tH) 

17 

Sun-lish 

400 

15 





41X1 

15 

Trout 

70,000 

2,188 

63, 750 

2,069 

9,000 

375 

142, 750 

4,632 

Warmouth 

600 

20 






600 

20 

Whiting 

200 

4 

13,600 

800 

1,200 

72 

15,000 

376 

Cnib, hard 

26,700 

400 

192,000 

3, 825 

8,000 

200 

226,700 

4, 425 

Total 

136, 550 

3,684 

488,850 

12,867 

21,200 

842 

646,100 

17,393 

Spears: 









Flounder 

6,000 

270 1 

40,000 

1,500 

i 


46,000 

1,770 

Dredges. 


j 







Oyster, natural 



1,279,600 ' 

31,050 

15, 500 

975 

1,325,100 

32, 025 

Oyster, private 1 



136, 500 

3,600 



136, 5tX) 

3,600 

Total 


1 

1, 416,100 

34. 650 

45, 500 

975 I 

1,461,600 

35, 625 

Tongs: 

i 






, 

i 

Oyster, natural 

303,4.% 1 

8.905 1 

3,641,414 , 

99. .855 

984,375 

22,335 1 

5,019,221 ‘ 

1.31,095 

Oyster, private 

204,750 j 

7,650 ' 

120, 225 

4,825 



32 1 , 975 

12, 475 









Total 

m, 1% 

16,555 

8,761,639 

KM, 680 

984,375 j 22,335 

5, 344, mi 

143,570 

- 

Minor apparutu.s: 









Crab, hard 

1,600 j 

60 

4,833 

1,50 



6, 433 

210 

Crab, soft 



l.S,233 

1,93(J 

12,000 

9{K) 

30,233 , 

2, 830 

Terrapin 

650 1 

280 

3, 420 

1 , 3t)3 



4, 070 

1 5H3 











Total 

2.250 1 

310 

26, }8<; 

3,383 

12, OIK) 


40,736 

4,623 

Grand total 

1,809,174 , 


7, 716, 56.5 

loviso'j 

1 

i,l2,s~7i(r 


i'o, 6.54,^479 

li%ri73 


1 

— 





1 


- 


THE WHOLESALE FISHERY TRADE. 

The wholesale trade in fishery products in Mississippi in 1902 was 
conducted by 28 establishments, including 9 03’ster and shrimp can- 
neries, 3 wholesale fish firms, and 16 shippers of opened 03'sters, 
shrimp, terrapin, and crabs. Opened oystoi's were also shipped by 
the canners and fish firms. The total number of persons employed in 
these establishments was 2,640; the amount of wages paid during the 
year was 1246,950; the investment in shore and accessory propej-ty, 
$665,492; the cash capital utilized, $160,200, and the value of the prod- 
ucts sold, 11,463,767. 

At Biloxi, where the canning industry chiefly centers, there were 5 
oyster and shrimp canneries, having a value, in shore and accessorv 
property, of $389,120, and a cash capital of $44,000. The number of 
persons employed was 1,302, to whom $97,000 were paid in wages. 
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Most of the emploj^ees were Bohemians, who are brought from Balti- 
more each year and sent back at the close of the season. These can- 
neries use the latest improved machinery, which reduces the number 
of persons needed to a minimum, most of those employed being 
engaged in unloading and shucking oysters. An establishment of 
average capacity can put up 42,000 cans by machineiy in ten hours, 
which is equivalent to the labor of 30 men for the same length of time. 
Oysters are put up in 1 and 2 pound cans; diy and pickled shrimp in 
1 and pound cans. Large quantities of shrimp are also put up in 1, 
2, 3, 4, and 5 gallon cans, hermeticall}^ sealed, but not processed, as 
are the 1 and li pound cans. By the use of preservaline the con- 
tents of these packages remain in good condition for several months. 
One of the canneries at Biloxi puts up hard crabs in 1 and 2 pound 
cans. This establishment also has a separate building with machinery 
for grinding o^T-ster shells to different degrees of fineness according to 
the uses to be made of the product, the most common of which are 
for poultry food, concrete walks, imitation granite for fences, and fer- 
tilizer. Experiments are in progress with a view to finding additional 
uses for it. A large business is also conducted at Biloxi in shipping 
opened oysters in 2, 3, and 5 gallon buckets, holding from 500 to 
1,260 03 ^sters in number. Opened oysters are usually divided into four 
grades, namely, plants,” extra selects,” ‘^selects,” and ‘^reefers.'" 

The remainder of the canneries in the state, 1 at Ba^^ St. Louis, 1 
at Pass Christian, 1 at Gulfport, and one at Scranton, repi'esented in 
1902 an investment of 1311,047 in shoi'e and accessory property, and 
of $95,000 ill cash capital. The number of ' persons emploj^ed was 950, 
most of whom, as at Biloxi, wei’e Bohemians. The amount of wages 
paid during the year was $62,800. Oysters were canned in all of 
these canneries, and shrimp in all except the one at Scranton, which 
was started too late in the fall for the latter product. 

The three firms handling fish at wholesale are located at Scranton. 
The quantity of products sold in 1902 was 790,800 pounds, having a 
value of $34,259. The fish are shipped to Mobile, Ala. , and other 
cities in this region. 
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The following table gives the extent of the wholesale trach* in fish- 
ery products in Mississippi in 1903: 

Table shoimig the extent of the cannmg industry ayid wholesale trade m fishery jjrodncts in 

Mississippi in 1902. 


Items. 


Bay St Louis, 
Pass Christian, 
and Gulf Port. 

Biloxi. 

Scranton and 
Ocean Springs, 



No. 

Value. 

No. 

Value. 

No. 

Value. 

Establishments 

11 

^248,237 

87,600 

70,250 

10 

$397, 275 
50,600 
124, 300 

7 

$19, 980 

Cash capital 


22,000 

16,600 

Wages paid 




Persnns one’fl p-Art . 

1,076 

3,411 

524, 850 
15, 400 
a 273, 420 

153 


Products received: 

Oysters 

vSnrimp 

Crabs 

bbls.. 

.do... 

..no.. 

347,688 

12,103 

190,972 

31,268 

213, 750 
60, 100 
3, 139 
4,115 

28, 300 
150 
328,000 

20, 765 
525 
350 

Terrapin 

.do... 



7;234 


FiHh ‘ _ 

..Iba.. 



876,000 

2i,^ 

Products as sold: 

Oysters— 

Opened, plants no.. 

Opened, extra selects, 

niumher ^ _ 

1.926.000 

2.084.000 

6.453.500 

2.426.500 

2. 728.000 
999,000 
551,114 

10,579 

7,293 
19,910 
6,980 
171,380 
122, 326 
6, 022 

6,000,000 

7.362.500 
21,625,000 

2. 662. 500 
5,369,397 
3,141,362 

160, 000 

38, 731 

29,286 
73,685 
5,325 
300, 404 
337, 459 
2, 000 

1.005.000 

1.025.000 

7.700.000 

2. 080. 000 
61,765 
18, 530 

11,480 

3,845 

26,640 

5,200 

8,603 

3,930 

Opened, selects 

Opened, reefers . . . 
Canned, 1-lb. cans. 
Canned, 2-Ib. cans.. 
Shells 

..no.. 

.do... 

.do... 

.do... 

bbls.. 

Shrimp- 

Whole 

.do... 


15(1 

t)75 


.gals., 
.do 

28,250 
2, 275 

13, 277 
3,500 

28,455 

45,530 

1,410 

40, 413 

18, 324 
1,534 

Peel ed 

2, 355 



Canned, 1-lb. cans, 
11 umber 

dry, 

428, 500 

222, 2i)2 

14, 340 



Canned, li-lb cans 

nntnhpr 

dry, 

331,000 

20,000 

:I19, 989 

701, 876 

41,495 

49, 41R) 

8, 404 



Canned, Mb. cans, pickled, 
number 



Ciinned, U-lb. can.s, pick- 

6:i, 033 




. .do. . 

i 

106, 900 

5,% 


. .<lo. . 


7,234 

11,483 

Fish-^ 

.lbs.. 

1 

12,000 

840 

Blue-fish 

.do... 

1 



n,tHK) 
3, 000 

495 


.do 

j 



90 

Oat-fish 

-do. .. 




16,000 

45, 000 
26, 500s 

610: 

Channel bass or red-fi.Mh, 

nnunds^^ _ 





2,4751 

965 

Croakers 

..lbs,. 





Drum 

.do... 




7,000i 
13, ooo; 
320, ooo! 

330 

Flounders 

.do. .. 

1 



780 

Mullet 

-do... 




8, 800 

Pompano 

.do... 




4,500; 
2, 500! 
81,000! 
500! 
4, 5001 
12,000 
4, 5tX)i 
5,800! 
215,000' 
49,0001 
8,0{H)j 

405 

Sea bass - 

.do. .. 




170* 

Sheepshead 

.do. .. 




I,860! 

36! 


.do... 




Spanish mackerel . 
Soots 

.do, .. 




355 





42(t 

Sturgeon 




250 

'Sun-lish 

1 



308 

Trout, speckled 




32, IKK) 
1,860 
330 

Trout, white 





Whitinff 

' 











Value of orodiicta sold.. 


438,661 


931,909: 

1 

' ' - ! 

88, 187 







Total. 


No. ^ Value. 


28 

$665, 492 


160,200 


211,150 

2, 640 . 


900, 838 

425,487 

27, 653 

93,883 

402, 020 

3,489 

^234 

4,115 

876,000 

21,900 

9, 131,000 

60,790 

10,471,500, 

40,373 

86,778,5001 

120,235 

7,169,000 

36,505 

8, 159, 162 

476,387 

4, 158, 892, 

461,714 

701, 114 i 

8,022 

150 

675 

68, 663 

31,601 

4,630: 

3,034 

650, 792 

42, 795 

650, 989 

87,025 

781 , 876 

50, mx) 

63, m, 

8,404 

306, 9tK): 

555 

7,234! 

11,483 

12,0001 

840 


495 

3, 000 

90 

36, 000 

(ilO 

45, (HKl 

2,47.5 

26, 500 

965 

7, (WO 

330 

13,0001 

780 

320. 0(U)' 

8,800 

1, 5001 

405 

2, .5001 

170 

31 , (Kio: 

1,860 

500i 

16 

4, 500i 

355 

12, 000] 

420 

4.500! 

2.50 

5, 8(HV 

30B 

215, <XK) 

32,<XK) 

49, IKK) 

i,8m> 

8, (KX) 

m 




aThese crabRwere putup in 1 and pound <*ans. Ah there was only mu* «rm at Hiloxi <*ngaKe(i 
in canning crabs, the quantity and value oi the canned product are omitted itam the table. 
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FISHERIES OF LOUISIANA. 

The returns for the fisheries of Louisiana in 1902 compare favor- 
ably with those of any previous 3 "ear. In respect to number of persons 
employed in fishing, the returns differ little from those for 1897 or 
for 1890, but the number of shoresmen has increased considerably 
owing to the establishment of new canneries and 03 ’ster-shucking 
houses. ^ For the same reason the investment in the fishery industries 
shows an increase. The total value of the product, $858,314, is lai^ger 
than that of any other year for which there are coin pie te returns. 
In 1897 it was $713,587; in 1890, $081,284, and in 1880, $392,610. This 
increase has been contributed hy nearl}" every l^ranch of the fisherie>s. 

The oyster industry, the most important branch of the fisheries of 
this state as w^ell as of the United States, shows a larger yield than 
in 1897, increasing from 959,190 bushels, worth $432,068, to 1,198,413 
bushels, worth $493,227. In 1890 it was only 440,800 bushels, worth 
$127,990. The growth of this industry is due to an increased demand 
rather than to a greater abundance on the reefs. The cultivation of 
03 %sters is attracting much attention in Louisiana, and well-directed 
efforts arc now being made to develop profitable use of the grounds 
at present unproductive. 

The seine fishery shows a very lai-ge increase since 1897, especially 
in the product, increasing from 6,554,749 pounds, worth $173,454, to 
12,565,415 pounds, wortli $251,826. The yield of shrimp contrilnited 
the bulk of this, the catch ))eing 7,589,220 pounds, worth $130,560, 
whereas in 1897 it was only 4,402,626 pounds, worth $78,792. The 
catch of buff'alo-tish is also much larger, being 2,671,860 pounds in 
1902 as against 147,200 pounds in 1897. The trout yield has more 
than doubled, increasing from 498,783 pounds in 1897 to 1,057,840 
pounds in 1902. Channel bass and sheepshead, which come next in 
importance, show little change in either quantity or value. The 
quantitj" of Spanish mackerel is less. In 1897, 50,505 pounds of this 
species was taken b}^ seines, whereas in 1902 the catch was only 5,500 
pounds. 

The increase in the catch lines has been very much less than in 
either tlie seine fishery or the 03 ’ster industry. Indeed there has been 
a small decrease in the weight of the line catch since 1897, from 
3,149,724 to 3,09(),065 pounds, but this is oflset by an increase in the 
value from $63,935 to $77,454, due principallx^ to the enhanced price 
per pound of the catfish taken at JMorgan Cit\" and IVlelville. 

The jficld of alligator hides shows a slight decrease in number since 
1807, from 41,092, worth $22,096, to 38,968, worth $23,132. The 
number reported in 1889 was 74,240, worth $38,185. The avcu’age 
length of the hides has greail}’ decreased, a large percentage of those 
taken at present measuring 3 feet and under, whereas the taking of 
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BiK‘h as these was unusual six 3 Tars ago. Hides of more than 5 feet 
in length are now quite scarce. 

The nuniber of crabs taken has decreased from 4,;]ro,500 in 18h7 to 
85986,405 in 1902, but the value has increased from ^>12, SOI to $10,025. 
The catch consists principalh" of hard crabs taken in JelTerson, Orleans, 
and St. Bernard parishes. In the vicinitw of New Orleans a few soft 
crabs arc taken, l)ut not l)v an}' means so many as the conditions seem 
to warrant. 

The following series of tables shows the number of persotis employed 
in the fisheries of Louisiana in 1902; the number and value of vessels, 
boats, and apparatus used; the amount of capital invested, and the 
quantity and value of the products. 


Persoiis employed. 


How 


No. 


On vessels fishing 

On vessels transporting . , 
In shore or boat fisheries 
Shoresmen 


3,570 

1,2(U 


Total 


Table of nj)para(ns and eapllal. 


Vessels fishing 

Tonnage 

35 

217 

1 J 

j 317,795 ApparahiN— shore 

' 1 16 

1 111 

; d/inoj 

Ontlit '1 1 


Vessels transp< )rt i ng j 

Tonnage I 

12 

251 

1 21,S(K) ' Minor nets 

Outfit 

5,920 Tones. . . . 

; i,7M 1 

Boats 

Apparatus-vessel fisheries: 

Seines 

Lines.... 

2,96H 

9 

210,203 Shore uiul ae<'essory property.. 

i i, Cash oapital 

91K1 

30 li Total ... 

Tongs 

1 67 

1 

337 ! i 

11 ‘ 



Value, 


CitHi 

nui 


r>,253 

0155 
I2t;, 1550 


7M5. 723 


Table of products. 


Species. 


Black bass 

Blue-fish 

Buffalo-fish 

Cat-fish... 

Channel bass 

Crevalle 

Croaker 

Drum, fresh- water 
Drum, salt-water*. 

Flounder. . 

Mullet 

Fompano- 

Sheepshead 

Silver-perch 


Lbs. 

1 

Value, j 

18,940 

?!1,328 

100 

6 

, 2,837,800 

23, 919 

2,051,365 

03,024 

-141,595 

19, 901 

3, 100 

113 

154, 800 

7, 188 

3, 500 

of) 

51, 280 

1,302 

2, 100 

129 

122, 730 

3,884 

3,230 

360 

238, nOO 

11,381 

62, 850 

3,009 


Species. 

Lbs. 

Villue. 

Spanish mackerel 

Sun-fish 

Trout 

low-tail 

I^Iiseellanoous lish 

0 VStlM* 

tl.50 
7, 9iHI 
1,078,210 
6,120 
31,400 

It K ‘!ss 

3607 
*216 
49,071 
215 
1,161 
tMO ‘Wl-? 

Shrimp 

' 7,6:U,720 
«U,;U2, IHO : 
10, 000 

i 30,589 1 

1 5, 1 10 

: <*191,840! 

131 715 

Crab, nard 

Crawfish ..i 

Terrapin 

Turtle 

: 16,’ 025 
615 
6, 139 
199 
23,132 

Alligator hides 

Total j 

21,751, i:ir> , 

, 858,314 


3,936/105 in number. 


t*3H,9n.s ill mimher. 


01,193,413 bushels. 
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STATISTICS BY COUNTIES. 

In Louisiana there are twentj^-one counties, or parishes, in which 
coast fisheries of commercial importance are prosecuted. The more 
important of these are Jefferson, Lafourche, Orleans, Plaquemines, 
St* Bernard, St. Landry, St. Mary, and Terrebonne. 

Following are three tables giving the extent of the fisheries, }>y 
counties: 

Table shoiL^higj by countleSj the inimber of persons employed in the fisheries of Louisiana in 

1903, 


Parish or county. 

On vessels 
fishing. 

On vessels 
transport- 
ing. 

! Shore or 

1 boat fishcr- 
1 men. i 

Shores- 

men. 

Total. 

Calcasieu 



12 


12 




37 1 

1 1 


Jefferson 



521 i 

62 

583 

Lafourche 

0 

2 

309 : 

373 

Orleans 

29 

2 

440 i 

819 i 

1,290 

PlaQuemines 

8 

4 

030 

104 ; 

74t) 

Rt. Bernard 


13H ! 

138 

Rt. Chfirlos 



12 


12 

St. John the Baptist ’ 



4 


4 

Rt. Landr5''a 



184 


181 

St. Mary h 

02 

89 

071 i 

157 

929 

St. Tammany 


24 

21 

Tangipahoa 



10 j 


16 

Terrebonne 

8 

32 

470 

ii9 



029 

Vermilion 

8 i 

42 1 

50 





Total 

109 

STj 

3, 570 

1, 201 

5,027 



«Tnch 2 dcsthe parinhe*? of Pointe Coupee, Iberville, Avoyelles, and a portion of St. Martin. 
i^Tncludes the parishes of Assumption, Iberia, and portions of Ilierville and Rt. Martin, 


Table shomingj by counties, the vessels, boats, and apparatus employed in the fisheries of 

Louisia^ia in J90i3. 


Items. 

Calcasieu. 

Cameron. 

Jefferson. 

Lafourche. 

Orleans, 

No. 

Value. 

No. 

Value. 

No. 

Value. 

No. 

Value 

No. 

Value. 

Vessels fishing 

1 


i 


1 

§100 

6 

42 

$5, 050 

Tonnage T. 

1 





5 

Outfit r 

1 


1 



120 


2,175 

500 

Vessels transporting 

! 





i 

500 

1 

Tonnage*. T. 






5 


Outfit r 







100 


ioo 

Boats 

12 

§215 

36 

§792 

179 

$31,285 

226 

20, 710 

362 

36, 155 

240 

Apparatus— vessel fisheries: 
Seines 



1 

Tongs 




1 


2 

11 

21 

105 

Apparatus — shore fisheries: 
Reines 



5 

490 

40 

9,715 

12 

1,935 

41 

2.820 

Fyke nets 

12 

90 

Minor nets 







2,200 1 

550 

Lines 


80 

i 

50 


0 15 



130 

Tongs ' 


20 

100 

40 

196 

205 

1 , 325 

180 

900 

Rhorc and acco.ssory property. 


200 

400 

30,510 

13,700 

4, 100 

187,000 

66,000 

Cas A capital 

...... 














Total 


I 591 


1.832 


95,051 


29,201 


801,825 
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JWe Hlioicing, hij eounfu^ ihe vpnsrl^ hoaia, mid appnratVH emphijrd hi ihp jMifriai of 
Loumaiict hi tinned. 


Items, 


Vessels fishing 

Tonnage 

Outfit 

Ves'-'els transporting 

Tonnage 

Outfit 

Boats 

Appara t US — v essel tish eri es : 

Heines 

Lines 

Tongs 

Apparatus— shore fisheries: 

Seines 

Fylce nets 

Minor nets 

Lines 

Tongs 

Shore and accessory property. 
Cash capital 


Total. 


,.burii-s. ’-“"'I''-''- 


No. 


14 


Value I No. |Value No. ,Nf>. No. Vahio. .No. Value. 




Iff 


eH,84r> 


5 U 0 1 -...-1 4 , 2 ff 

1 , 110 ' ' ! I...., i ' IH 11 ,H 70 

■' ' ■ i 107 

1()0 , ! . 3 , H 10 

8 t), 2 fa I 82 ,§ 2,935 ' 2 §150 : 5 $500 l.SH $ 2, 878 <132 * 21,252 


I 


41 


60 

70 

3,075 

62,400 

15,000 


2,01S ' 1 i 100 * 3 : 360 


102 


96 

10 

1,000 ....i 


510 j 
*830'; 


7 I 

’ 3 * 2 ’, 

^ ‘ 


650 

30 

1()0 

2*20 


150 , 




4,‘2f>0 

192 9t>0 

3,500 ' ' 20,995 

: : ' ‘20,500 


170,339' 1 6,059 ....i 290 L... 1,010 7,7*24 


97,835 


Items. 

1 Tangipahoa. 

Terrebonne. 

Vermilion. 

Total. 


No. 

Value.' No. 

1 

Value. 

No. 

Value. 

No. 

Value. 

Nn. 

Value. 

Vessels {isliing 


1 


3 

§1,300 



35 

§17, 795 

Tonnage T 







17 


217 

Outfit r 



437 

..... . 

1 

7,615 
‘ii 800 




16 




,i‘> 

Tonnage 





95 


*23 


251 


Outfit r 


1 


1,510 

*210 

5 , 9*20 
2 10, *203 

Boats 

23 

§900 j 11 

§320 

382 

29, 978 

100 

2S 

2, 900 

2, 96S 

9 

Apparntiis— vessel fisheries: 
Seines 

1 


990 

Lines 







30 

Tongs 




4 

*20 



6.7 


Apparatus— sb ore f 1 .s h e ri es : 
Seines 

4 

200 j 1 

50 1 


m) 



I if 

17,798 

Fvke nets 

! 



11 1 

l)fS6 

Minor nets 


1 






•2, 100 

1 610 

Lines 


10 1 




38 

6, 253 

Tfin gK 



.lan 

17,050 

11,750 

33 


1,781 

( 

8, 8H1 
3:13, 9*55 
12tl, 950 

Shore and accessory property , 
Cash capital 


100 j 

100 1 

390 









Total 


1,240 i 

488 


70,955 


5, ‘283. 

^ 789,7*23 









Table slioining^ by counties and species, the yield of thefsheries of LouisUuia hi 1902. 


Species. 

Calcasieu. 

1 Cameron. 

Jefferson, [ Lafourche. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. ! Value j Lbs. ; Value. 

Buffalo-fish 

19,500 
12, 000 

§510 

575 

4,000 
35, *200 
500 
400 

§60 
1, 055 
*25 
20 

1, 1*26,200 ! §i0,f. 96 : 416,500' §3,330 

121,970 1 *2,360 1 17,*25l) ' 517 

1*20,500 : 1,960 1 16,2iO | 812 

A'A 'MM\ 1 ♦mu V sr.ti 

Cat-fish 

Channel bass 

Croaker 



Drum, salt-water 



■22, 000 

' *110^ ' ’ 

Flounder 



800 

1,000 

48 
20 ; 


Mullet 



26, 500 
1,500 
92, (500 

1 2. ‘25lf 

i 663, 950 

2i,(K)0 i 
lai im : 

485 , U»,I«)U i 480 

150 . ;;iH) , 3(5 

4,6!0 1*2,500 - 625 

2*25 , <500 ; 60 

27,990 55,3(H» i 2,765 

7(10 ' 

Pompano 



Sheepshead 



10,000 

300 

Spanish mackerel 



Trout 



14,300 

816 

MiseellaneouH fish 



Oyster 



16, 800 
900 

600 

54 

n tiwv '1 i*rn r,”, 

Shrimp 




Crab 



919,067 ‘ 
4,214 i 

1,‘20() j 

one ' 

10 ' 655 ' ' ' 

Terrapin 



4,000 

‘2,000 

120 

50 

i I,l87 i ‘i/inO j 285 

‘U ' ' 

Turtle 



Alligator 




Total 





} 1 ’1 1 i' V 

31, 500 

1,085 

«<» nun i i 

in ixn ‘>.}i iw'r wwf u> i'.it ir- , uv 
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Table ^shotvlug, by eountics and s])eclefi, the yield of the fmhcmH of Loiuekina In 190 J — 

Continued. 


Spec'iCH. 

Orleans. 

Plaquemines. 

St. Bernard. 

Bt. Charles. 

Lbs, ! Value. 

Lbs. 

Value. 

Lbs. 

Value. 

S,^20 

Lbs. . Value. 


80 i $8 
100 ; 0 

40. 100 853 
20,220 I 1,110 

160,205 1 8,021 

3,100 1 113 

50,250 i 3,090 
3, 480 1 139 

300 1 21 

67.100 1 2,601 

000 1 115 



18,860 






Buiralo-fish 

Cat-lish 

6,000 
85, 100 

mb 

1,702 

5,0UO 

28,980 

52,800 

JOO 
797 
2, 040 

(d2,0{)0 : 1,500 

15,100 1 450 








. 

3, 000 

120 

15,000 

18,500 

1,000 

3.400 
200 

35,710 
62, 150 
800 

4.400 
173,640 

000 

OOO 

60 

85 

20 

2, 010 
2, 980 
80 
no 

9,581 




Flounder 




Mullet 




Pompano 




Sheepshead 

Silver perch 

16,050 
700 
1,320 
3,200 
55, 300 
6,120 
6,500 
1,250,550 
17, 500 
303, o3f) 
16, 000 
720 

1, 063 
29 
132 
128 
3, 433 
245 
410 
58,710 
525 
3, 870 
615 
140 

800 

48 


Spanish mackerel 





vSun-tish 




Trout 

2,000 

100 

1 

Y ello w-tail 

1 

Miscellaneous fish 



900 

8,400 

17,000 

79,733 

54 

490 

380 

1,310 


Ovster 

2,539,614 
28, 000 

205, 616 
030 


Shrimp 


Ciab 

( 

Crawfish 



1 

Terrapin 

600 

120 

4,120 

1,440 

700 

115 

1 

Turtle 

500 ! 10 

Total 





2,029,370 

85, 389 

2, 665, 114 

208, 446 

532,033 

24,125 

627, 500 1 5, 050 


Species. 

St John Baptist. 

St. Laiuiry. 

SrMary." 

St, Tammany 

Lbs. 

T5o,'bocr 

Value. 

ll, iio' 

Lbs. 

93, "500 
251,560 

Value. 

Lbs. 

Value. 

Lbs. j Value. 

Bufbilo-tish 

i8!035 

8,207 

92, 000 
1, 425, 185 
52, 900 
6, 510 

81,150 

41,819 

2,116 

210 

7, 500 
16, 400 
4, 150 
11,250 

S160 

670 

290 

870 

Cat-fish 

Channel basvs 



Croaker 






Drum, fresh-water 



3,500 

35 

Drnmi salt-water 



5, 500 
5, 150 
50 

•15, 700 
730 
300 
68, -lOO 
i 951,342 

1 72, 850 

122 

103 

6 

1,828 

75 

8 

2, 738 
17,308 
1,556 

* 

Mullet 





2, 0(K) 

80 

Pompano 





Sheepshead 





1, 000 

70 

Spanish maekerel 





Sun-tish 







I'rout 





3, 850 

262 

Ovster 





Shrimp 







Crab 





10,000 

160 

Terrapin 





7,5(!0 
56, 090 

2,250 

6,566 

Alligator 


I 

47, 000 

5,620 



Total 


1 



150,000 

1, 125 

308, 560 

; 14,797 

2,790,207 j 110,891 

59, 150 1 

2, 5(‘.H 



Species. 

Tangipahoa. 

Terrebonne. 

Vermilion. 

Lbs. Value. 

Total. 

Lbs, 

Value 

Lbs. 

Value. 

Lbs. ! Value. 

Black bass 




1 , I 

IS, 940 

$1, 328 

Blue-fish 



' i 1 

100 

6 

Buffalo-fish 

5, 500 

$105 

5, 000 

S70 

5, OUO $125 

2, 887, 860 

23, 919 

Cat-fish 

10, 500 

390 



9,000 j 360 


63, 024 

Channel bass 


34, 300 

1, 097 

441,595 

19, 961 

Crevalle 




i 

3460 

113 

Croaker 

5, 000 

240 

3, 400 

96 

1 

151,860 

7, 1S8 

Drum, fresh- water 





f 500 

.65 

Brunp salt-water 



1,800 

3i 



5L280 

1 , 302 

Flounder 




1 

2, 100 

' 129 

Mullet 



1,500 

30 


P^2,710 

3, 884 

Pompano 



220 

23 

' 

230 

’ 3.60 

Sheepshead 

700 

47 

23, 500 

750 



11 . 381 

Sliver ]>erch 





62, 850 

:L 009 

Spanish mackerel 



350 



6i 050 

607 

Sun-tish 






7j 900 

216 

Trout 

1,150 

69 

40, 350 

1 OMU 


1,078,240 

49, 071 

Yellow-tail 





6,120 ' 

21.5 

Misceilaneous lish 




i 

31,400 ' 

1, 164 

Oj'ster 



2, 182, 110 

108,658 

129,360 , 6,160 

8, 388, 891 

1 49:{,227 

Shrimp 



61,300 ; 

1495 

7,631,720 

i 131, 71.5 

Crab 





1,312,1:55 

16. 025 

Crawfish 1 





1 

16,000 

615 

Terrapin 



7, 185 

1,577 

! 

30,589 

6, 4.69 

Turtle 





! 

5, 1 10 

199 

Alligator 



21,300 

2,430 

4,900 j 490 

191,810 

23, i;i2 

Total 

22, 850 

851 

2, 382, 315 

117,276 

148,260 , 7,135 

2 1, 75*1, 1:55 

858, 314 
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THE PRODUCTS BY APPARATUS. 

The yield of the vessel fisheries of Louisiana, including all species, 
was 653,845 pounds, valued at $27,000, and of the shore fisliories, 
24,100,290 pounds, valued at $831,314. The principal kinds of fishing 
apparatus employed on vessels and boats were seines, fyke nets, lines, 
and oyster tongs. Considerable quantities of products were also 
taken with various other appliances. 

The following tables give, by counties and species, the quantity and 
value of the catch taken with each form of apparatus in the vessel and 
shore fisheries: 

Table showing ^ by countus^ appamfuSj^ and species, the yield of the vessel Jhh erics of 

Louisiana in 190 J. 


Apparatus and 
species. 


Seines; 

Biiffalo-fisli 

Cat-fish 

Channel bass... 

Crevalle 

Croaker 

Drum, salt 

water 

Flounders 

Mullet 

Pompano 

Sheepshcad 

Silver perch 

Spanish mack- 
erel 

Sun-fisli 

Trout 

Yellow-tail 

Shrimp 

Terrapin 

Total 

Lines; 

Cat-fish 

Tongs; 

Oyster 

Grand total.. 


iLafourchc 


Lbs. Val. 


1 10.500 

10.500 


Orleans. 


Lbs. Val. 


860 

1,120 

28,285 

1,300 

2,010 

580 
50 
3, 5{;o 
100 
1,500 
100 

220 


m 

51! 

1,215 

75] 

123 


41 

10 ' 

191 

90 

5 


Plaque- 

mines. 


Lbs. Val, 


7,;ioo US] ; 


1,000 


St. Mary. 'Terrebonne. Total. 


Lbs. jValue.l Lbs. Val. 1 Lbs. . Val 


19,000 
38, 400 


$472;.... ^ 

1,536 2,800 


4, 710j 
4,500j 
*3,’ 950! 


174 

I 

lo; 

'*79i 


400 

300 


$1121 

”’io 

0 


860 317 

20,120 523 

69,485! 2,8(>3 
1,3<10! 75 

7,1-30] 313 


34,200| 


300; 

20 

2 , 000 ' 


no! 

6 7, SI Of 


3; 


IHI 


131 

1 

102 


i 


80 37,700' l,fy38 

...; loo; 5 


lOOi 


530; 55 

200* 4*. 

50, 100 2,018! 3,60(f' 


lo; 


850 


2uL 


40,8.30; vSSO 10, 01*0 


87 

2UU! 4 
Hi 61,300 2,(KH) 
' 1,000' 40 

320 r)0.8:>() I,2W 

....i 120 20 


4S,2,5,5 j 2,219 , ! ; ]96,7ia[ 6,691; 25,520' 697 270, 515, 9,640 


^5 

"525 


157,150| 
205, 4C^ 


6,950 | 

M99l 


I 


43,060 1,431 
57,750 | $2,72Q i 99,120j 4,935 
57,750; 2, 7201 338, 920iT3, 061 


25,750- 


43,060 1. 1;15 
795340,27015,025 


41, 270! 1, 492653, 845 27, 000 

1 i 1 


Table showing j by counties^ apparatus, and species, the yield of the shore fisheries of Louisi- 
ana in 1902. 


Apparatus and species. 


Seines; 

Buffalo-fish 

Cat-fish 

Channel bass or red-fish 

Croaker 

Drum, salt water 

Flounder 

Mullet 

Pompano 

Sheepshead 

Spanish mackerel 

Trout 

Other fish 

Shrimp 

Terrapin 

Turtle 


Calcasieu. 


Lbs. Value. I 


Total. 


Cameron. 


Jefferson. 


Lbs. 


4, 000 
3,5(K) 
500 
400 


800 

1,000 


10,000 


11,300 


900 

4,000 


1 Value. 


39,400 


if60 

305 


20 


300 


816 


5-1 

120 


Lbs. 


Value. 


1, 126,200 $10,696 
38,400 I 135 
320,-300 i 4,3)60 
42,800 1,590 

22,0)H) 410 


Lafourche. 
Lb'-t. 33ilue. 


116.500 33,330 

17, 250 ' 517 

16,210 I 812 

7,8f)0 ; 291 


26,500 I 

92,600 ! 

2,000 ! 

660,4.30 27,815 

22,000 i m) 

6,551,470 j 107, 965 


485 

150 

,6*10 

2(H) 


16,i«)0 

3(H5 

vipm 

600 

.53,300 , 


1,200 I 


21 


4H0 

36 

625 

64) 

2,765 


885,700; 19,410 


J^698 j 9,007,620 [150,650 j 1,^428,240 { 28,329 
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Table showing^ hg covnitef^f appamim^ and SipeeiPH, the ijkld of ihe tdiore fishn'ies of Lovhk 

ana in 1902 — Continued. 


Apparatus and species. 


Fyke nets: 
Buffalo fish 
Cit-ffsh 


Total. 


Lines: 

Buffalo- fish ....... 

Cat-fish 

Croaker 

Spanish mackerel . 

Trout 

Other fi&h 

Crab 

Turtle 


Total. 


Minor apparatus: 

Terrapin 

Alligator hides. 


Total . 

Tongs: 

Oyster.. 


Grand total . 


Calcasieu, 

TbsT 


7. 500 

2.500 


10, 000 


12, 000 

9,500 


21, 500 


31,500 


Value. 


S210 

125 


335 


300 

450 


750 


1,085 


Cameron. 


Lbs. t Value. 


31,700 j 


950 


2,000 I 


50 


83, 700 I 1, 000 


16,800 ! 


600 


80,900 


,198 


.Teffersoii. 


Lbs. 


1 Value. 


83,570 
400 I 
250 I 
3,500 
2,000 1 
919,067 


2,2-15 
16 
25 
175 
ILO 
10, 655 


1,OOS,7S7 13,216 


4,214 i 
81,200 : 


1,187 
8, 840 


35,411 ; 5,033 


181,400 1 9,985 


10,186,221 187,881 


Lahnirelie. 
Lbs. i Value. 


2,250 
84,350 ! 


2«5 

4,180 


36,600! -1,465 


1,165,815 I 55,175 


2, 630, 655 j 87, 069 


Apparatus and species. 


Orleans. 


j Lbs. I V able. ; 


riuqtiemHic.5. 
Lbs. - Value. 


Seines: 

Black bass 

Blue-fish 

Buffalo-fish 

Cat-fish 

Channel bass or red-fi.sh. 

Crcvalle 

Croaker 

Prum, salt-water 

Flounder 

Mullet 

Pompano 

Sheepshead 

Silver perch 

SpaiiLsh mackerel 

Snu-fish 

Trout 

Yellow-tail 

Other fish 

Shrimp 

Terrapin 

Turtle 


1 


I 


Total . 


Lines: 

Cat fish 

Channel bass or red-fish. 

Croaker. 

Mullet 

Sheepshead 

Spanish mackerel 

Trout 

Other fish 

Crab 


Total 

Minor apparatus: 
Buff'alo-fish ... 

Cat-fish 

Shrimp 

Crab 

Crawfish 

Terrapin 

Total 

Tongs; 

Oyster 


80 
100 
39, 300 
9, 600 
130,420 
1,800 
26, 210 
2, 900 
250 
62, 800 
800 
10,550 
600 
1,100 
3,200 i 
41,600 1 
5,120 i 
4,500 1 


68 
6 

830 , 
495 ' 
6,701 ; 
88 • 
1,533 
116 
17 ; 
2,454 ! 
96 I 
693 I 
24 , 
110 ' 
128 : 
2,5-10 I 
205 ' 
290 ' 


600 


341,430 


9.500 

1.500 
28, 000 

800 

4,000 


6,500 

2,000 


120 


16,410 i 


670 i 
105 

1,440 ; 
40 

280 1 


455 

120 


83,600 

"3, '665' 

""m 


52,300 j 3.010 


89, 400 


17, 600 
303, 335 
16, 000 


336, 835 


1,093,400 


1,823,965 


625 ! 
3,870 I 
615 i 


6,000 

1,500 

28,000 


COO 


6,010 


51,760 


36. 100 


76,190 


2,481,864 


2, 607,364 


St. Bernard. | St. (diaries. 


Lhs. : Value. 


I 

18, SCO 81,820 


5, 000 
20, 180 
62,800 . 


100 

5-12 

2,640 


13,000 - 
18,500 
1.000 ; 

3.400 1 
200 * 

83,210 ; 
62,160 1 
500 I 

4.400 ; 
169,240 I 


520 

tlOO 

60 

85 

20 

1,860 
2, 980 
50 

no 

9, 320 


300 
17, 000 
4, 120 
1, 440 


18 

380 

760 

115 


425,600 ! 21,480 


®1,672 

"“rio'i 


8,500 


255 


Lbs. 


612, 000 
15,000 


Value. 


Sf,o90 

450 


600 


627,500 


2,000 i 


80 


2,500 , 
300 ; 
4,400 ; 
600 . 
79,733 


150 

30 

264 

36 

1,340 


1,910 i 98,033 I 2,155 j 


no 1 

30 I 
630 I 


120 


890 


202,896 


8,400 j 


490 


205,726 I 532,033 ! 24,126 


027,500 6,050 


Grand total 
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Table iibou'Uig, hij eounties^ apjMtnttH,^, a ad ajaxdfs, fjtr paid of the shore/a^hcrif of iMalsi- 

a an hi Continueil. 


I St. John Baptist. ; St. Landry. . St. Mary. Si. Taiiinuiny. 


Apparatus and species. 

Lbs. 

Value. 

Lhs. 

Value 

Lhs. 

Value. 

Lb- 

Value. 

Seines* 

150,000 






7, 500 

8160 

Cat-fish 



i:,5uo 

t:M5 

6, 400 

276 



1 : 

14,500 

580 

4.150 

290 




i:,sou 

72 

8, 250 

510 



1 ; 

1,000 

i, 200 

20 

Mullet ! 

1 1 

24 

2, 000 

80 



' .w 

6 


1. 

11, 500 

460 

LliOU 

70 



■ 

' 200 

20 




100 

4 






18, 000 
32, 000 

720 



52 

Shrimn . ^ _ ! 

. ..i 1 

670 



1 1 



Total 

150,000 

1 ' 

86, 850 

2,721 

30, 150 

1,438 



... 



Fyke nets: 




03,500 

8935 

206 


1 




7,S00 


' 




3 ; 500 

35 


, 








Total 



104,800 

1,236 










1 

Lines: 





' 92,000 

j 1, 356, 625 

1,150 


i 

1 

Cat-fish 



246,760 

7, 941 

42 ; 767 

10, 000 
6, 000 

400 

Croaker 



360 

Trout 






3, 000 

210 

Crab 




1 


10,000 

160 








Total 



246,7(50 

7,911 

1,418,625 

13,917 

2l>, 000 

1,130 




Minor apparatus: 

Terrapin 





7, 500 

2, 250 



Alligator hides 



47,000 

6,620 

56, 090 

6, 566 








Total 



47,000 

5,620 

63, 590 

8,816 








Tongs* 

Ov.ster 





852, 222 

12, 373 











„ 

Grand total 

150,000 

1, V2o 1 

i 

;]08,5t>0 j 

1 1, SJt 

‘2. 151/287 

97,827 

59, 150 

2,568 





Apparatus and species. 

Tangipahoa. 

Terrebonne. 

Vermilion. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

3J)S. 

Value. 

Lbs, 1 Value. 

I 

Seines: 

Black bass 







18,940 $1,328 

100 6 
2,671,000 21,072 

119,630 2,755 

370,610 16,993 

1, 8U0 3S 

IOC., 310 ; t.759 

45,900 1,171 

2.050 , 125 

11!,i00i 3,652 

6. 050 328 

193.060 ' 9,330 

62,750 : 3,001 

4/ .50 465 

7,700 ‘ 242 

I 996.510 45,207 

' 5, 120 205 

26, .MH? ' 908 

7,532,370 129,351 

9.280 . 1,095 

3, 140 : 149 

Blue-fish 







Buffalo-fish 

5.500 

2.500 

$105 

110 

5,000 

$70 



Cat-fish 



Channel bass or red-fish. 

31,500 

985 



Crevalle 





Croaker 

3,000 

140 

3,000 

1,500 

SO 

25 



Brum, salt-watei 



Flounder 





Mullet 



3,200 

200 

21,500 

2t 

20 

670 



Pompano 





Sheepshead 

200 

12 

Silver perch 



Spanish mackerel 



250 


. _ . . _ 

Sun-fish 







Trout 

15() 


36, 759 



1, ! 10 j 



Yellow- tail 



Other fish 




.1 



Shrimp 



45, :ioo 
560 

875 j 
95 1 



Terrapin 





Turtle 




. .. 

Total 





1 

11,350 

376 

146,760 

4,009 



12,291,900 212, IKI 

Fyke nets: 

Buffalo-fish 


1 




.. i 

ZTi 

101, fMK) 1 1,145 

10,300 391 

3, 500 I 35 

Cat-fish 




! i 


Drum, fresh-water 





....... 

Total 



I 



. 1 1 

1 

IILMH) j 1,571 
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Tiible i<hou'inr/, h(j counties, appumtns, and epecie,% the pield of the shoir fisheries of Lonisi* 

ana in 190d — Continued. 


Apparatus and species. 

Tangipahoa. 

' Terrebonne. 

, Vermilion. 

1 Total. 

Lbs. 

I Value. 

! Lbs\ 

Value. 

1 Lbs. 

iValue, 

; Lbs. 

j Value. 

Lines- 


1 

! 


' 5, DUO 

1 y, oou 

I 

j ^125 

1 300 

109, 000 

i 

! SI , 575 

Cat-fish 

8, UOO 

^2S0 



57, 890 

Channel bass or red-fisli . 


! 

! 1.500 

105 

Croaker. ^ 

2, 000 

100 


i 


41, 400 
, 800 

2, 116 

Mullet ^ 




1 

40 

fcsheepshead i 

500 

35 

, 1 




i 7,800 ! 

513 

55 

Spanish mackerel 


1 

1 

i 

! 550 1 

Trout ! 

1,000 

1 60 


1 ; ; 


20, 400 i 
4, 600 
1, OOS, 800 
2, 000 

1,264 

256 

Other fish 




Crab 


1 j 



12, 155 

Turtle 



1 



50 



1 




Total 

11, 500 

1 475 

i 1 


14,000 1 

485 ! 

3,053,605 

: 76, 019 




Minor apparatus; 

BufCalo-tish 1 

1 

i 

i i 


6,000 

1,500 

110 

Cat-tish 1 

1 1 




30 

Shrimp 






45, 500 
303, 335 

1, 155 

Crab I 

i 





3, 870 
615 

Crawfish ! 

1 





16, 000 
21, 1S9 
194,840 

Terrapin 

1 

6, 625 
21,300 

m,4S2 
2, 430 



5, 324 
23,132 

Alli'rator iiides 

1 

4,900 

490 



Total 

! 

1 

i 27, 925 

3,912 

4,900 

490 

588, 364 

34,236 




Tongs- 

Ovs^ter 


1 

2, 16G, 360 

107,863 

129,360 

6, 160 

8,048,621 

477,302 




Grand total ^ 

; 22,850 ! 

1 I 

851 

: 2,341,015 

1 

115,781 

148, 260' 


24,100,290 

881,314 


Tahle shommj the wholesale trade in fislierij products fw Louisiana in IPOJ, 


Items. 



Morgan 

City. 

nouinn. 

Baratarhi 

section. 

New Or- 
Itnins and 
i.'lsewher(‘ 

Total. 

Establishments 

6 

313, 975 
500 
157 

19, 220 
5r4, 830 
56, 000 
$1, 120 

G 

ills, 050 
$11,750 
119 

G 

$30,710 
$13, 700 
02 

8 

st230,800 
$81, 000 
923 

178, 750 
$49,500 
3, 695, 7S7 
$72, 230 

2G 

$288, 535 
$126, 950 
1,262 

197,950 
$54,330 
7,141,237 
$102, 481 

3 91,250 
$2, 677 

1,103, 920 
$83, 691 
325, 000 
$39, 687 

891,848 
$62, 643 
875,864 
St>l,816 
1,005,362 
$142,091 
28,824 
$4,083 
371,350 
$51,603 
21,000 
$60 
95, 750 
$6, 222 

Value 

Cash capital 

Employees 

Products received; 

Oysters bushels.. 

Value 



Shrimp X><^^uids-. 




3,389, 450 
$29,131 
191,250 

Value i 


Fish 


Value V. ' 


$2, 677 


Products as sold. 

Oysters, canned — 

l-X>ound cans number,. 

1-2S, ttO 
^S, 379 



975, 000 

1 i?75,312 

1 325, OOO 

! $39,687 

i 829,618 

$58, 600 
875, 864 
$61,846 
1,005, :452 
$142,091 
28, 824 
$ 4, 0S3 
371,350 
$51,603 
21,0(!0 
$60 
95, 750 
! $6,222 

Value 



2-pound cans number.. 



Value 




Shrimp, canned — 

1-pound cans, dry number.. 

62, 200 



Value 

H04-3 



l-pouiid cans, wet number. . 

1 


Value 

I 


2-ponnd cans, dry number.. 



Value i 

1 


2-pouTid-cans, wet number. . 

:::i. 


Value 

i 


Shrimp, drieil .pounds.. 

* 


Value 

i 


Shrimp, shells, dried noiinds.. 

i 



1 


Eisli , d rled pounds. . 

! 


Value 

i 

1 



! 


Note.— T he above cloes not include the fresh fish, plirimp, and oysters haudleil in tlio wliolesale 
trade, but only the canned and dried products prepared. 
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FISHERIES OF TEXAS. 

Considering the great length of the coast line of Texas and the area 
of the coastal waters, the fisheries of this slate are of relatively small 
extent. This is due principally to the renioteiiess of markets and the 
generally undeveloped industrial condition of the coast sections. 

There arc three principal fisheries in the state, namely, the hay- 
seine lisliCiT, yielding ?120,fi6T worth of prodin^ts in 1002; tlie red 
snapper fishery, yielding §106,400, and the oyster fishery, valued at 
§100,359. The remaining §17,888 wmrth of products consisted of 
flounders taken by spears, §5,726; fish, taken b}" lines, §4,862; green 
turtle, taken by nets, §2,618; fish and shrimp, taken by cast nets, 
$2,160, and hard crabs, §2,022. 

Compared with 1897, the seine fishery shows a slight decrease. The 
number of seines used in that year was 171, with a value of §18,279, 
whereas in 1902 it was 166, with a value of §16,735. The decrease in 
yield was slightly greater, namely, from 3,561,035 pounds, selling for 
§153,070, to 3,049,860 pounds, worth §129,667. The largest decrease 
has been in the yield of channel bass, from 1,129,676 pounds, w^orth 
§51,212 in 1897, to 881,150 pounds, worth §38,808 in 1902. Other 
decreases were in sheepshead, from 404,024 pounds, worth §21,514, to 
217,330 pounds, worth §9,739; croakei's, from 134,700 pounds, worth 
§5,947, to 57,050 pounds, w'orth §2,368; mullet, from 39,259 pounds, 
worth §1,445, to 11,600 pounds, worth $276. On the other Imnd there 
was an increase in the seine catdi of trout from 994,520 pounds in 
1897, to 1,075,800 in 1902; drum, from 50,190 to 157,490 pounds; pike, 
from 22,730 to 57,300 pounds; and Spanish mackerel, from 40,710 
pounds, worth §1,939 in 1897, to 55,330 pounds, worth §4,069 in 1902. 

A small decrease occurred in the yield, of oysters during the iiitm'- 
val between the two years under comparison, but this was more than 
offset by an increase in the value. In 1897 the yield was 355,910 
bushels, worth §94,663, whereas in 1902 it was 343,113 bushels, for 
which the fishermen received §100,359. The development of oyster 
culture in this state, which seemed so promising a few years ago, is 
receiving little attention at the present time. 

The red-snapper fisheiy presents the most interesting feature in 
connection with the recent development in the iislieries of Texas. In 
1890 the yield of this species was only 4,800 pounds, worth §240; in 
1897 it was 464,791 pounds, worth §17,453, and ill it' was fur 
ther increased to 2,067,987 pounds, -worth $103,698. At the close of 
1902 there were 15 \'ossels engaged in this lishery, with good prospect 
of a considerable extension. The greater nnniiicr of the v<>sscls arc 
of the best type of schooner rig-, measuring about 40 tons, and carry- 
ing a crew of 10 men each. The fishing grounds are loi^ated several 
hundred miles south of Galveston. In addition to the catch of rod 
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snapper, these vessels caught 60,222 pounds of jow-fish and 40,169 
pounds of groupers in the year covex'cd by these returns. 

An interesting attempt was made in 1902 to station these vessels on 
the fishing grounds and by means of a fast steamer carry supplies to 
them and transport the catch to market. The enterprise wnxs not a 
success, however, due probably in a large measure to the fishermen's 
dislike to remaining awa}" from port for a great length of time. 

The yield of green turtle is rapidly decreasing on the Texas coast. 
In 1890 it amounted to 585,000 pounds, worth 1^9,425; in 1897 it was 
237,885 pounds, worth $6,860, and in 1902 it was further reduced to 
97,060 pounds, worth $3,388. It will be observed that with the 
decrease in quantit^^ there has been a corresponding increase in the 
value per pound. Rclativel}" few turtle nets are now used, and the 
canning of turtle has been abandoned. 

The quantity of fish taken b}- spears, cast nets, lines and dip nets, is 
insignificant and varies little from 3 "ear to 3 "oar. Indeed, these can 
scarcely l)c called professional fisheries, being prosecuted mainly at 
odd times and largely ])y bo^'s. The total extent of these as \vell as of 
the fisheries mentioned above, is presented in the following series of 
tables, showing the number of persons engaged, the boats, apparatus, 
etc., emplo 3 md, and the quantitj^ and value of the products of tlie 
fisheries of Texas in 1902: 


Table of penom onploucd ia the Jishrrles of Texa.^ in 1903. 


How ciigjigccl. 


No. 


On ves&cls 

In shore or boat lisheries 

On shore, in fish houses, etc 


*272 

m 


Total 




Table of apparatus and ca 2 ydaL 


Items. ' 

, No. 

Value. 

1 Items. 

1 No. 

» Value. 

Vessels fishing 

Tonnage I 

62 

939 

$107,655 

j Apparatus— shore fislieries — Con. 

1 Turtle net.s 

28.8 

115 

$726 

357 

no 

20 

53 

1,266 
7‘>, 050 
82, 500 


25,286 
58, 964 

2,315 

588 

414 

14,420 

! Cast nets 



Boats 

561 

21 ' 

i Line.s 

Apparatus— ves'^'e! lisheries; 

Semes 

Dip nets 

Spears 

80 
! 105 
225 

i 

Ijines ^ 

Tongs 

Tongs 

Apparatus— shore fisii cries: 

Seluos ^ T ^ , . 1 

72 , 

115 



Shore anti fi(*e<‘ssory property - . 
Gash capital 

Total ...1 

i 


373, 724 
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Tiliihl 0 / prniliiilK. 




Lbs. Value. |l i^pe<ue«. 

! 1' 


Lbs. 


Bluo-fipli 

Bulbilo-lish . . , 

Cat-fish 

Channel bass 

Crevalle 

Croaker 

Drum 

Flounders . . . 

Groupers 

Hog-tish 

Jew-fish 

Mullet 

Pike 

Pompano 


IG, 350 
6, 000 
75,000 
898,450 
6, 680 

$721 ! 
320 j 


2, ((G7, 987 


217.' 330 

3,189 1 
39,525 ! 
392 

Spanish nuu'kei'id 

(t3, 8:',0 


1, 119, 300 

\Vhiting 

4L700 

58' 050 

2,408 
3,188 
11,093 
1,195 1 

Other fi.'-'h 

21 , G50 

15?; 400 
240, 900 
40, 1G9 
4, 900 
65,722 
16,800 
57,300 
30, 570 


290,815 

Crab 

a 42, 800 

1 Tiirt,b‘ ... 

97, OiiO 

204 1 

' Terrapin 

5, 850 

2,137 1 
412 j 
2,239 1 
2,238 

; Oyster 

'5 2, -101,791 

Total 

. 8,011,101 


a 128,400 in number. 


840,110 bushels. 


Value, 


eiOO, 898 
9, 709 

4.021 
49, r>77 

I,59fl 
722 
8, 500 

2.022 

8, OSH 

7ftr) 

100, or 9 


OoO, 814 


STATISTICS BT COUNTIES. 

There are ten counties in Texas having coast fisheries. Those in 
which the industry is of greatest importance being Aransas, Calhoun, 
Galveston, and Nueces. Statistics of the fisheries by counties are 
presented in the following tables: 


2\ihfe showuig, hy counties, the number of persons employed In the fisheries of Texas in 190^, 


CounticH. 


Aransas... 
Brazoria . . 
Calhoun .. 
Cameron . . 
Chambers. 
Oalvoston. 

Harris 

Jell'erson . . 
Ma^a^^or(la 
Nucees 

Total 


On 

vessels 

fishing. 

Boat or 
shore 
lisher- 
nuai. 

Shores- 

men. 

Total. 

5 

187 

23 

11 

203 

23 

71 

59 

39 

172 


2G 


2G 


13 


13 

1G2 

2»;2 

13 

437 


28 


31 

1 23 

33 

IG 


29 

15 

14G : 

26* 

387 

272 

783 . 

1 

89 

1. 1 14 


Table showing, by counties, the vessels, boats, ai-id <(p]>aratus employed in the fisheries <f 

Texas in 100 d. 


Items. 


Vessels fishing 

Tonnage 

Outfit 

Boats 

Apparatus-vessel fisher- 
ies. 

Seines 

Lines 


Tongs 

Apparatus— shore fisher- 
ies: 

Seines 

Turtle nets 

Cast nets 

Lines 

Dip nets 

Spears 

Tongs 

Shore and accessory prop- 
erty 

Cash capital 


Aransas. 


No. Value 


39 

240 

15 


$700 


3951 
13, OGO! 


no 


4, 035 
4S0 
45 
12 


140 

8, 5001 
8 , 500| 


Brazoria. 


No. 


281 


Value 


$2,4i3| 


350 

"16 


Total 3G,5S2| 


80 

200 


Calhoun, j Cameron. Chambers. Galveston. 


No, i Value., No. Value I No. 


23 $10, ]25| 

139 i 

(),17H, 


Value. No. Value. 


3(7 4,G2. 


14] 


27 $90,880 

7VS 

15, 74G 


IS $8(HI; 15j 81,039 209 23,700 


1 , 505 


.!-! 


I,28fl] 


3Hi 

loi. 


G' 

2o: 

m: 


4'in 
3(i . 
30' . 
20 . 


ISO. 


21 ; 

I 

I 

47, 

*30'’ 


250 

573 

125 

4.905 


3,. 

5»{)| 


10.900 . 

: n.nooL 


20 ! 

i 

2oo; 


...! so 

. . . ! 50 
42 112 


90 

20 

20 

25 

072 


lfi0'....| 44,700 
...J.... 50,000 


I { 


3,0831. 


19, 4l0j 1 , GOG ..... I 3 , 901 ' 231, 766 

1 ! i I , ! 




Tnble shou'lvg, by counfie.^ (ind the yield of the Jhheries of Teros /?? 100^. 


Species. 

AraiiMis. 

Brazuria. 

Calhoun. 

Cameron. 

Lbs. 

Value, 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

Blue-fish 

10, 000 

iiOO 

200 

$8 

600 


100 


Bumilo-fish 





2, 000 

80 



Cat-tisli 

5, 800 

232 

4, 800 

192 

17,400 

090 

11,300 

338 

Channel bass 

270, 200 

10, 80S 

11,800 

472 

179, 200 

7,168 

55, 250 

709 

Orevallc 

2. 500 

50 





100 

3 

Croaker 

0, 500 

190 

500 

20 

4, 100 

ioi 

2,OUO 

25 

Drum 

152, 000 

3, 010 



600 

24 

100 

2 

Flounder 

121 , 000 

4,864 

400 

16 

3, 600 

111 

2, 800 

81 

IIoK'-tish 

2, 000 

301 



300 

12 



Mullet 

7, 000 

164 

600 

24 

500 

20 

2,000 

50 

Pike 

30, 200 

1,448 



4,200 

168 

6,500 

174 

Pompano 

20,100 

1,333 

250 

15 

300 

38 



Sheepshcad 

45, 700 

3,828 

C, 000 

210 

80, 900 

3, 476 

4, 200 

110 

Spanish mackerel 

i 40, 450 

3, 017 

300 

i IS 

550 

33 

500 

28 

Trout 

200, 400 

10, 656 

17,000 

680 

133,700 

, 5, 348 

61,200 

1,129 

Whiting 

6,300 

126 

1 



! 


j 

Other fish 

12,100 

i 279 

1 500 i 

20 

2, 800 

no 

200 

7 

Shrimp 

9,200 

1 368 

1 1 


2,700 

108 

25, 500 

400 

Crab 







2, 000 

50 

Turtle 

54,760 

1,924 



3, 500 

128 

9,900 

198 

Teriapin 

1 1,430 

186 



1,240 

173 



Oyster 

230, SCO 1 

8,476 

92,820 

3, sis 

552,370 

20, 910 

35, 700 

3,260 

Total 

! 1,310,S00 

! 1 

j 49,453 

135, 170 

5,020 

996, 560 

38, 801 

222, 950 

4, 577 
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Tahh shov'lng^ hj eoifuHen and specks^ the yhid of the faherh,^ of in 

tinned. 


Chambers. i Oulvestuii. IJarn'-. . Jt‘irerM>n. 


Species. j 

Lbs. 

Value. 1 

Lbs. 

Value, 

Lbs. 

Valin*. 

Lbs. 

Value. 

Bltic-fisli 



3,050 

$181 









4,000 
17, 500 

82 10 




2, 000 
215,000 
2, 580 

120 

5, SOU 

$320 

875 

{'hannel bass. 

12,000 

$720 

12,018 

79 

32, rnjo 

1,950 

7; r>iH) 

450 


Croaker 

1,200 

44 

21,300 
1,000 
50,800 
40, 109 
400 

1,310 

3, 200 

12s 

600 

21 

0niiQ 

30 


200 

10 

Floiiiitlor 

400 


3, 432 

3, 850 

231 


1,195 

21 

:::::::::: 


Hog'-hsh 

. 



1 



j 

65, 722 

2,137 






Mullet 



3, 200 

96 

1,000 

30 

100 

4 

Hike 



i;otK) 

6,320 

2,007,987 

60 

'700 

85 

soo 

18 

Poniptmo 



676 

Red snapx>cr 



103,398 






Sliecpshead 

2,400 

141 

34, 800 
10, 000 

2,088 
1, 162 

15,280 

875 

3, m 
400 

210 

Spanish mackerel 

80 

8 

150 

15 

52 

Trout 

7, 000 

420 

205, 100 
35, 100 

ll,7il6 

1,470 

164 

40,500 1 

2,430 

5,000 

302 

Whiting 

Other fi.sh 

200 

12 

2,800 

600 

30 

250 



12 

Shrimp 

2,000 

80 

127,600 

37,000 

4,300 

2,460 

762,475 

5,064 

1,850 

224 

, 2, 400 

m 

Crab 



Turtle 







Terrapin 



320 

120 

26 

600 

60 

Oyster 

42,840 

2,010 

85, 235 

83,250 

1,385 

89,060 

2,046 


Total 

68, 120 

3,492 

3,706,(563 

187,757 

139,350 

7, 561 

79, 010 

4,303 

i 



Species. 

Matagorda. 

Nueces. 

Total. 

Lbs. 

Value, 

Lbs. 

Value. 

Lbs. 

Value. 

■Rlnc-Osh 



2, 400 

$102 

I6,3r»f) 
6, (kH) 
T5,tKK) 
898, i.'k) 
(i, 680 
58, 0.50 
157,40<} 
2tn,tK)0 
40, 169 

a5,722 
16, 800 
57,3(t0 
80,570 
2,067,98? i 
217,330 
63,830 
1,119,300 
41,700 
21,650 
290,815 
42,800 
97, 060 
5,850 
2,401,791 

$721 
320 
3, LSO 
39, 525 
192 
2, 40H 
3, 188 
11,093 
1,195 

m 

2,137 
412 
2,239 
2,2;^8 
103,398 
9,739 
4,621 
49,577 
1,596 
722 
8,56.6 
2,022 
3,388 
765 
lOO, 359 

BufTalo-fish * 


Cat-hsh 1 


10,900 
109, 800 
1,500 
n,8r»o 

2, 900 
56, 850 

4315 
4, 392 
60 

7t» 
2, 271 

Channel ba&s j 5, 200 

Crevalle ! 

s$208 

Croaker 1 800 

Drum i 

32 

Flounder j (500 

21 

t 



1,600 ; 64 

1 

' 1 

Mullet 


1,200 

8,4tX) 

3,600 

24 

336 

216 

Pike 


Pompano 



Red snapper 



Sheepsh*e^ 

Spanish mackerel 

Trout 

Whiting 

3,400 

200 

6,600 

156 

12 

260 

4,600 

313,900 

606 

276 

13,556 

Other tish 



2,200 

121,415 

3,800 

24,600 

88 

2,460 

122 

914 

Shrimp 



Crab 



Turtle 



Terrapin 



03>'sler 

Total 

271,530 

9,570 

3 16,886 

If., 122 

288,230 

10,262 

1,037,551 

42,598! 8,011, 101 j 353,814 


THE l‘R 01 >UrrS BY APPAHATt^S. 

The apparatus of capture euiplo 3 ’e(l in th<‘, coast iish(‘i'i('s of 'Fexas 
in 1902 consisted of seines, turtle nets, cast m>ts, lines, dip nets, sp(!arH, 
03 'ster tong's, and rakes. In the A'cssel li.shcries only seines, lini's, and 
tongs wore used, and the catch aggregated 3,4r)7,KS;5 pounds, valued 
at 1159,839. The catch by boats in the shore tisheries was 4,5)80,521 
pounds, valued at |1 93,975. The leading product in the vessel (isheries 
was the red snapper, while in the .shore tisheries the vield of oj'sters 
was greater in both quantity’ and value than that of any other species. 
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In the following’ tables the vessel and shore fisheries are shown 
separately, and the products are given hj each form of fishing 
apparatus: 

Table showing^ hg conntkf<^ apparatus, and sjieeies, the yield of the vessel fisheries of Te.ras 

in 1902. 


Apparatus and species. 


Seines: 

Blue-fish 

Catdish 

Channel bass or red-llsli 

Crevalle 

Croaker 

Drum 

Flounder 

Mullet 

Pike 

Pompano 

Sheepshead 

Spanish mackerel 

Trout 

Whiting? 

Other fish 

Shrimp 

Turtle 

Terrapin 


Aransas. 


Lbs. 


400 
100 
9, 200 


Total. 


Lines: 

Cat-fish 

Grouper 

Jew-tish 

lied snapper . 


Total. 


Tongs, etc.: 
Oyster .. 


Grand total . 


05, 400 


35, 430 


Value. 


S16 

4 

E68 


10 

140 

144 

8 

48 

39 

88 

78 

296 

6 

19 
8 

20 
6 


Calhoun. 


Ll)s. 


8,700 

115,200 


900 

600 

200 


1,100 


55, 700 
150 

80,200 


500 

500 

500 

210 


Value. 


i348 

4,608 


44 


2,228 

9 

3,208 


Galveston. 


Harris. 


Lbs. 


50 


18,900 

80 

1,900 

100 

700 


Value. I Lbs. j Value. 


^3 : 


1,134 1 
4 1 
114 ! 

42 ! 


4,000 1 


5240 


120 

3,f.00 

300 

22,800 
200 
100 
3, 600 
300 
60 


12 > 
216 1 
34 

1,368 ! 
10 ' 
' 6 1 
14 4 I 
18 ^ 
20 j 


2, OOO 

'6,'66o 


80 

*360 


1.298 j 264,490 | 10,616 | 52, .810 j 3.131 i 12, OUO 


t;so 


3,298 


448,3.50 17,195 


712,840 j 27,811 


40,169 

60,222 

2,067,987 


2,168,378 


212,275 


2,433,463 


3,195 ; 
1,807 i 
103,398 


2, BOO 




106, 400 2, BOO 1 


140 


10, 095 


119,626 11,800 


Apparatus and species. 

Matagorda. 

Nueces. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

IJis. 

Value. 

Seines 

Blue-fish 



600 

$30 

ooc 

$19 

404 

Cat-fish 



1,300 
16, 900 

52 

Channel bass or red-tivsh . 



676 

7, 026 

Crevalle 



80 

4 

Croaker 



1,600 

900 

64 

4, 900 
8, 600 
6, 300 
400 

221 

Drum 




206 

Flounder 



1,800 

72 

266 

Mullet 




8 

Pike 



1,900 

1,000 

5,800 

1,600 

43,400 


4, 200 

168 

Pompano 



60 

1,720 

111 

Sheepshead 



232 

go; 300 
3, 250 
159, 800 
500 

2,844 

217 

Spanish mackerel 



96 

Trout 



1,736 

6, 968 
16 
69 

Whiting 



Other fish 



OOO 

24* 

1,800 

Shrimp 



3,200 
2, 600 

96 


2f»8 

Turtle 



104 

3 ; 900 
330 

160 

Teri'iipin 



i 74 







Total 



83, 200 

3,354 

417,930 

19,079 




Lines: 

Cat-fish 





2, .800 

1 40, 169 

1 10 

Grouper 





1,195 

1 , 807 

Jew-tLsIi 






60, 222 

Bed snapper 





2,067,987 

103, 398 






Total 





2,171,178 

106,510 






Tongs, etc.: 

Oyster 

141,750 

$5,370 

36,400 

1,560 

B3B, 775 

34, 220 


Grand total 

141,7.50 


119,600 

4,914 

j 3,457,883 

159, 839 
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Tiihle chuiriiii; hij cokh/iVs, ajqMirntiis, and spedi'n tin' yii'Id (if tin' iiltijfi' Jldn rii'n of 

Terns, lOOd. 



Aran.sa.s. 

Brazoria. 

Calhoun. 

Canieren. 

Apparatus and .'^pecies. 










Lbs. 

Value. 

Lbs. 

VaUu‘. 

Lb.^ 

Value. 

U)<. 

Value. 

Seines: 









Bine-fish 

9, GOO 

$8S4 

200 

«8 

600 

S24 

UK) 

84 

Bufi'alo-fish 





2, 000 

80 



Cat-fish 

2,000 

80 

2, 000 

80 

5, 700 

228 

3i »o 

S 

Channel bass 

247, 000 

9,880 

11,000 

140 

61,000 

2, -16O 

51,2.50 

674 

Crevalle 

2, 500 

50 





100 

3 

Croaker 

9, 000 

180 

500 

20 

2, 200 

,''8 

2,OtK) 

25 

Drum 

- 145,000 

2, 900 





100 

2 

Flounder 

98, 000 

3,920 

400 

16 

1,000 

10 

2,800 

8-4 


2 600 

104 



300 

12 




Mullet 

g!ooo 

126 

600 

24 

500 

20 

600 

10 

Pike 

3.5,000 

1,400 



3, 100 

124 

6, 500 

174 


19 500 

1, 274 

250 

i.) 

300 

18 



Sheep.shead 

43; 500 

1,740 

6, OUO 

240 

31,200 

1,248 

4,200 

116 

Spanish mackerel 

86, 750 

2,387 

300 

18 

400 

24 

500 

28 

Trout 

221, 000 

8,840 

16, 000 

640 

52, OUO 

2,080 

62, 800 

1,073 

Whiting 

6, 000 

120 







Other fish 

11, 000 

240 

500 

26 

2, 300 

90 

200 

7 

Shrimp 

8,000 

320 



1,000 

40 

19, .500 

280 

Till tie 

8,000 

110 



3,000 

110 

1,600 

44 


1, 400 

180 



1,000 

125 












Total 

906, 850 

34,229 

37, 750 

1,521 

170, GOO 

6,911 

155, 550 

2, 532 

Turtle nets. 









Turtle 

61,260 

1,794 





8,300 

154 

Cast nets: 









Croaker 





1,000 

40 



Mullet 

1,260 

36 





2, 000 

40 

Trout 

2, 000 

80 



1,.500 

60 

800 ; 

32 

Other fish 

500 

20 







Shrimp 

! 1,000 

40 



j 1,200 

48 

1 6,00)1 

120 

Total 

! 4,700 

176 1 


! 1 

' 3,700 

1 US - 

1 8, 800 

192 









.. ,,, 

Line.s’ 

! 








Cat-fi.sh 

I 3,200 

128 

2,800 

112 i 

3,000 j 

120 

11,000 

330 

Channel ba.ss 

I 14,000 

560 

800 

<52 i 



1,000 

;ir> 

Spanish mackerel 

j 8, 500 

5.52 







Trout 

36,000 

1 , 440 

1,000 

' 10 



0)00 

24 

Crab 

j . 1 






2, OUO 

50 

Total ! 

1 01 , 700 

2, 680 

1,600 1 

1S4 i 

3,00).) . 

120 

1 4,6(10 

439 

Spears: 









Flounders 

20, 000 

800 

1 


2, 400 1 

96 



Tongs and rakes: 









Oyster 

230,860 

8,476 

92, 820 

3,315 1 

i 

104,020 

3,71.> 

35,700 

1 , 260 

Grand total 

1,275,870 

48,155 

135, 170 

5,020 , 

1 1 

'*l83"72l)’i 

i 

Ub^O* 

> 1 

2227951^ 



Chambers. Galveston. Hams. ! .lelTer.son. 

Apparatus and species. — ^ , - 

Lbs. Value. Lbs. Value. Lbs. ' Value J Lbs, Value. 

Seine.s- ; ! ; 

Blue-fish 3,000 ^180 ' ' 

Buffalo-lisli I I , ii240 

Cat-fish 3,000 .8180 3,001) ■ir>o 

Channel ba.ss 12,000 f720 195,000 11,481 28,500 1,710 O.eOO ' 390 

Crevallc 2,500 75 * ... 

Croaker 1,200 41 22,400 1,11))? 3,200 128 m\' ' ' "*2} 

Drum 1,500 30 ! 2mi 10 

Flounder 400 24 7,000 451? 3,.s50 i 231 I . ...... 

Hoj?-rKsh .400 24 ' ‘ , 

Mullet 1,200 30 1,000 I 30} 100 | ’*”4 

Pike 1,000 (10 700 > 3i> i 3{)n ' IH 

Pompano 0,200 001 ' 1 .... .. I . 

Sheepshead 2,400 144 31,200 1,872 i;?,2S0 5 79.5 i 3,.50{) | ‘‘ilO 

Spa m.Mh mackerel SO 8 H),;?00 1,128 l.iU 15 j -lOb 52 

Trout 7,000 420 241,500 13,380 31,500 2,070' 4,2W ' 254 

Whitinff 25, 2(H) 1,400 1. L... I 

Other fi.sh 200 12 2,500 150 0(H) 30- 250 12 

Shrimp 2,000 80 US, 000 4,490 2,400 90* i 

Turtle 3,4100 170 I . ! 

Terrapin 2,400 300 120 20 ; “ooo‘f” *'o6 

Total 2 5,280 [ 1, 452 085,900 37,155 91,300 .5, 3bri~;’Co5(7| 
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Table showbif/ hij connties, <ind iipedesthe pieM <tf fhe idtore fi^^herJea of Te.rai^, 

1902 — Continued*. 


Apparatus and species. 

Chambers. ; Galveston. 

Harris. 

.IelTer.son. 

Lbs 1 Value. * Lbs. 

Value. 

L])s 

Value. 

Lb.s. 

Value. 

Cast nets: 

Mullet 

1 

2,000 
8flU 
200 
6, 000 

60 

18 

8 

420 



‘ 


Trout 






Other fish 

! 





Shrimp 






Total 






1 

9,000 

53(> 





Lines: 

Cat-fish 






■ ! 

2,000 

500 

5,500 

600 

T20 

30 

1 .->(1 



1 1. 500 
1,000 

■ 

725 

60 

Channel bass 




Jew-fish 

i 




Trout 

1. 



800 

48 

Total 




! 

S, 6(X) 

516 



16,300 

8,i:i 

Dip nets: 

Crab 

i 



! 

j 37, 000 

42,500 

550, 200 

1 1 

1,850 

-2,934 1 

‘25, 140 





Spears: 

Flounders i 






Tongs and rakes: i 

Oyster 

i 

1 12,810 1 2,010 

33,250 

I,3S5 1 

! 39, 060 

2,046 

Grand total 

68,120 1 3,492 i 1,3533,200 

68.1;G I 121,550 j 6,731 j 79,010 

•1, 303 


Appsinitus un<l specR-s 


SeinoH: 

Blue-fish 

Buffalo-fish ....... 

Cat-fish 

Channel bass 

Crovalie 

Croaker 

Drum 

Flounder 

Hog-fish 

Mullet 

Pike 

Poiuinino 

Sheep^head 

Spanish ruuekerel. 

Trout 

Wluting 

Other INh 

Shrimp...,., 

Turtle 

Terrapin 


Total . . 
Turtle nets: 
Turtle... 


Cast nets- 

Croaker , . . 

Mullet 

Trout 

Other fish 
Shrimp 


Total. 


Lines- 

Cat-fish 

Channel bass 

Jew-fish.... 

Spanish niaeken'l. 

Trout . , 

Crab . . 


Total. 


Dip nets: 

Crab 

Spears: 

Flounder . ... 
Tongs and rakes: 
Oyster .... 


Grand total . 


l^ilatagordti. 


Nueces. 


Total. 


LIks, 


! Value. 


5,200 

'"soo 

\*)6o 


$20vS 


a, -100 
200 
(5,500 


Inh 

12 

2(50 


](>,700 I 


(502 ; 


Lb^, 

Value. 

Lhs. 

1,800 

$72 

1 

' ]5,;ioo 

6, 000 
25, 600 

9,600 

384 

92, IKK) 

3,71(5 ; 

716, 950 

1,500 

(50 : 

6, 600 

10,250 

no 

52,150 

2, 000 

i 40 

1 18, 800 

7, 650 

30(5 

122, 300 

1 , 600 

; 64 ' 

1,900 

1 , 200 

i 

11,200 

6,500 

2(50 

53, 100 

2, 600 

1 15(5 

28,850 

9,350 

371 

1 18, 030 

3,000 

180 

52, 080 

270,560 

11,820 

1 916,tH)0 

1 11 , 200 
19, 150 

1 , (500 

61 

62, 800 

1,256 

j 213,, 700 

3, 500 

! 110 

11,500 
5, 520 

488,350 1 

19,826 

2,601,930 

1 S ,5 U 0'| 

670 1 78, 060 


55, 115 


55, 115 


1,108 


1,108 


1,000 
5, 200 
5,100 
700 
00,615 


Value. 


1672 
5^20 
1,110 
m,782 
188 
2,147 
2, 982 
5, 101 
201 
2(58 
2,071 
2,127 
0, 805 
2, 852 
40,827 
1,580 
625 
(5, 562 
571 
601 


110,588 

2,618 


40 

13(5 

220 

28 

1,736 


81,615 


2,160 


H,S0U I 122 : 
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CONTRIBUTIONS TO THE BIOLOGY OP THE GREAT LAKES. 


THE BIOLOGICAL RELATION OF AQLTATIC PLANTS TO THE 

SUBSTRATUM. 


By Raymond H. Pond. 


INTRODUCTION. 

This investigation Avas undertaken at tlie suggestion of Prof. Jacob 
Reighard, in charge of the biological survey of the Great Lakes under 
the auspices of the United Shites Fish Commission. It was carried on 
during three years, chiefly in the summer, partly at Piit-in Bay, Ohio, 
and partly at Ann Arbor, Mich., under the direction of Prof. F. C. 
Newcombe, of the University of Michigan, to whom 1 am indebted for 
constant guidance. To Mr. A. J. Pieters, of the U. S. Department 
of Agriculture, I am indebted for the use of his very complete bibli- 
ography of aquatic plants. The discussion of the papers by Ford, 
Hoppe-Seyler, Seligo, and Stockmayer, constituting the introduction 
as well as the larger portion of the chapter on economic significance of 
results, is from the pen of Prof, elacol) Reighard. 

One of the objects of the biological survej^ of the Great Lakes was 
to ascertain the factors which determine the quantity of food fish it is 
possible for these lakes to support. To this end it was necessary to 
study not onl}^ the fishes themselves, but all forms of animal and plant 
life in the lakes, for upon these, directly or indirectly, the fishes depend. 

That the larger aquatic plants play an important part in the biology 
of fresh water has been long recognized, and at least two roles have 
been assigned to them. The first of these is mechanical. Often the 
plants growing sul^merged are so abundant as to cover the bottom. 
Their fine rootlets gi\'o to the bottom soil greater coherence, while 
their stems and leaves protect it from the meduinical action of the 
waves. Such plants, moreover, form aipiatii; meadows in whose dense 
growth multitudes of small animals and j^ouug fish find shelter and 
concealment from pursuing enemies. Some fishes select these meadows 
as localities in which to lay their eggs, and the minute plant and animal 
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forms there present furnish a plenteous food supply for the youn^ tisb. 
Although the larger plants as such are, while living, little used as food 
by the aquatic animals, yet they greatly increase the surface available 
for the attachment of microscopic plant forms, which are eaten by the 
smaller animals, and the latter in their turn by the fishes. This relation 
of the larger plants to the food supply is, as Seligo (t8h0, pp. 40, 47) 
pointed out, chieily mechanical and indirect. 

The second role usually assigned to wabu* plants is that of aeration, 
in which the plants by their carl)on assimilation remove carbon dioxid 
from the water and give out oxygen in its place. ' A([uatic animals use 
the oxygen which is in solution i!i the water and give off carbon dioxid, 
which passes into the water, and which, if it should accumulate exees- 
sivel}", would become fatal to the animals. The water must, then, be 
constantly supplied with fresh oxygen and as constantly freed of the 
greater part of its carbon dioxid. In sunlight plants absorl) carbon 
dioxid, and in using it for the manufacture of carbon compounds give 
off oxygen to the water in equal volume to the carbon dioxid absorbed, 
so that green plants during sunlight not only keep the proportion of 
carbon dioxid down, but actually become aerating agents by reason of 
their contributions of oxi^gen. Hence it has been the current belief 
that aquatic plants are necessary to furnish tlu^ oxygen needed ]>y 
aquatic animals and to remove from the wtiter the (*arbon dioxid 
injurious to the animals. 

In 1890, however, Seligo indicated tfiat the importance of the aera- 
tion role of aquatic plants has probably been exaggerated. 

For, as is well known, plants need in tiieir life pnK*esses not only the iKHirishit^j' 
carbon dioxid, but like all other living things oxygen alst^, and while the extTtdion 
of oxygen takes place only in sufficient light, the absorjytion of oxygen goes on 
tinuoiisly. If then the oxygen content of water rich in plants nuist iinleed he 
greater by day, so is it for the same reason much the less by night. At the same 
time equalization of gases must take place very rapidly in the comparatively shallow 
shore region of the lake basin, not only by access of the outer air, especially through 
wave motion, but also by diffusion within the water mass itself; and just as the 
assumption that forest air must be richer in oxygen tlian the air in the larger cities, 
for instance, has been shown by careful air analysis to be erroneous, so can the 
oxygen content of the shore water rich in plants he sc'UU'eiy differcid from that 
which is free from plants. (Seligo, 1890, p. 47.) 

Oxygenation of the superficial layers of water is acftomplished ]>y 
mechanical admixture of air through the mdiou of wuv<‘s, tributary 
streams, and rainfall, so that the upi)er 2 meters, over the entin* sui*- 
face of the lake, is practically saturated with tlu^ atmospheric gastss. 
Oxygen thus absorbed from the air has \mm usually thought, a.s by 
Seligo, to diffuse with great rapidity into ilie deeper layers of the 
water, but Hoppe-Seyler (1896, p. 15) has measured the rate of diffu- 
sion of oxygen into motionless water from the atmospheric air and has 
found it extremely slow and wholly inadetpiate to ac<‘ount for the 
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relatively large volume of ox3^gen present in the deeper water of lakes 
(about 7.6 c. c., per liter of water). He thinks it probable that the 
migrations of animals from the superficial water toward the bottom 
and back again aid dihusion b}" mechanicall3^ mixing the water, thus 
maintaining the ox3^gen-content of its deeper la3"er. He has found 
that the percentage of oxygen at a depth of 245 meters in Lake Con- 
stance is 6.68 c. c. per liter and has shown 63^ experiment (1896, p. IT) 
that a content of 8.3 c. c. per liter is, if continuoush’' maintained, 
more than sufficient for the support of sensitive fishes, such as trout. 
To what extent this oxygen of the deeper layers of water owes its 
origin to plants of any sort is not known, but there is no reason to 
believe that an3’' appreciable part of it is due to the larger rooted plants 
of the shore region. Hoppe-Se3der does not attempt to account for 
its presence. It is quite possible that the seasonal inversion in which 
the surfa(*e la3"er is carried to the bottom assists in maintaining the 
ox3^gen suppl3^ at veiy great depths. The carbon dioxid present in 
Lake Constance Hoppe-Se3der found to exist chietl3" in the form of 
carbonates; but little of it (S.14 mg. per liter of water at 147 m. depth) 
exists free. From these results the conclusion may be drawn with 
entire definiteuess that even at great depths in the lake and \'eiT near 
the bottom only little carbon dioxid is present uncombined, and there- 
fore no hindrance to the respiration of the aninials of the lake can 
occur from the carbon dioxid tension even at such depths. 

The observations of Hoppe-Se3dcr, then, show that the upper layers 
of the water of the lake to a depth of 2 meters are practicall3^ satu- 
rated with oxygen, not only wh(h’e larger aquatic plants are growing, 
but where there are no such plants. These plants can therefore have 
no practical effect in increasing the ox3^gen content of the superficial 
layer of water. Since his observations show further that in no part of 
the lake, even at great depths, and in other situations destitute of larger 
aquatic plants, is there more than a small quantit3^ of uncombined 
carbon dioxid present, it is clear that the larger plants are not essential 
for the removal of this gas from the water. It is removed rather as a 
free gas, by the formation of carbonates. The statement, however, 
that the larger aquatic plants can not be regarded as essential for the 
furnishing of oxygen to the animals of a lake or for the removal of 
carbon dioxid injurious to those animals must be understood as applying 
only to lakes of considerable size — not to small ponds nor to standing 
aquaria. 

Since the larger plants are scarcel3’' used directly as food bv fishes 
and are of no demonstrated aeration importance in lakes, it remains to 
determine whether they form one of the links in the chain of nutritive 
relations that stretches from the water and the soil to the higher fishes; 
whether, in other words, the plants have, in addition to their mechan 
ical rdle, a nutritive role also. If we follow it backward from the fish, 
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the chain of nutritive relations leads us through the smaller animals 
chiefly to the microscopic plants, which depend for their food supply 
upon the carbon dioxid and various other substances in solution in the 
water. The presence of the other substances is due to various causes; 
they are brought by tributary streams and by the erosion of the 
shores; thej^ are washed in from the air by rains, and the^^ come from 
numerous accidental sources. In solution in the water tliey are the 
ultimate sources of food for fish; yet neither fish nor the animals ujk)!! 
which fish feed can secure nourishnicnt from these sources directly. 
Plants must intervene to organize the mineral salts and carbon dioxid 
of the water into food. 

The aquatic plants may be considered in two groups, one including 
those which are attached to the soil by roots and the other comprising 
those which float free or are without organs of attochment. The latter 
are mostly microscopic, and taken together are designated as the vege- 
table plankton or phj^to-plankton in distinction from the minute free- 
swimming animals, which as a whole are spoken of as animal plankton 
or zoo-idankton. In the case of the free plants, food must be obtained 
from the water which surrounds them, and a deficiency of any one of 
the substances now known to be essential for plant growth means a 
reduced quantity of vegetable plankton, and conseijiientl^" a limil(‘<l 
food supply for the fish. The forms of the i)hytoq)laukton re([uirt‘ 
nitrogen, potash, and ])hosphoric acid just as otinu* plants do, and 
Brandt (181)9) has based upon the work of Apsteiii the statement that 
the amount of plankton varies directly with the ]>roportion of nitnit(\s 
dissolved in the water. The view hitherto usually held has beeri that 
the rooted aquatic plants also take tlneir nourishment direct!}" fnau the 
water and not at all from the soil; that their roots conse(|uently are 
organs. of attachment only, not organs for drawing nutrition from the 
soil If this be true the larger aquatics must, during the growing 
season, withdraw from the water large quantities of nutritive sub- 
stances which would otherwise be available for the phvto-plankton, 
thus lessening the amount of phyto-plankton that the water is capable 
of producing during this period, and consequently lessening the supply 
of fish-food dependent on this phyto-plankton. By the sul)seqnent 
decay of these larger aquatics the food materials withdrawn l)y them 
from the water would be returned to it and made availahlt^ for the 
phyto-plankton; but while they would thus on the averagt' not lessen, 
they would, on the other hand, not increase the supply of fotKl for the 
phyto-plankton. 

If, however, the view just expressed b(^ incorrcKd., ami if the larger 
aquatics draw their supply of mineral food not from the water but 
from the soil, they draw upon a source which is not available for the 
phyto-plankton. Their growth, then, does not at any time lessen tlie 
supply of phyto-plankton; on the contrary when tiie larger aquatics 
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deca}^ the substances that they have drawn from the soil come into 
solution in the water and there add to the supply of food available for 
the phyto-plankton. In thus transferring food materials from the 
soil to the water these plants would serve a most important function, 
analogous to the fertilization of land. 

According to the usual view, the larger aquatics in their aeration 
and inechanical I’dles tend to increase the supply of lish, while in their 
nutritive role they tend during the growing season to diminish it, 
though on the average not affecting it. From the alternative view, 
they tend in all roles to increase the supply of fish. It thus becomes 
important to deterjiiine the source of nutrition of the larger attached 
aquatic plants. 

HISTORICAL REVIEW. 

Unger (1861) was probably the ffrst to suggest the absorption and 
excretion of water in submerged aquatics. The existence of amphib- 
ious species and those subject to sudden inundation did not escape his 
notice. It seemed unreasonable to him to suppose that the leaves of 
amphibious plants, when exposed, should act as organs of transpira- 
tion, and, when suddenly submerged, as organs of absorption. He 
preferred to think that there is an upward current in water plants as 
w^ell as in land plants, and he endeavored to show that there is a meas- 
urable excretion of water by the leaves. He experimented as follows: 
Two jars filled with water were placed side by side and a U-tiibo hung 
on the adjacent edges, so that one shank of the tube descended into 
each jar. Plants of Potaniogcton crinpiis were so arranged that their 
roots were in one jar, while the stems, passing through the U-tube, 
were in the other jar. The total leaf surface of the plants was 126 
quadricentimeters and they bore 7 adventitious roots several itiches 
long. A preparation similar to the preceding, except that tlie roots 
were removed, served for a control. At the end of a week the \'olume 
of water in the jars containing the stem portions had in the first- 
mentioned case increased 1.0 grams, and in the control none whatever. 
Unger obtained a similar result with Baatincul us JJuitans, 

These experiments were not accepted b}’^ Strasburger (1891) and 
Hochreiitiner (1896), although neither of these men makes specific 
objection. The best reason for not accepting Unger's results is that 
he fails to sliow that his method of moasurement was sulHiiienlJy accu- 
rate. An increase of 1.6 grams is a rather small amount, and unle>ss 
we know tiiat the exporiniejital error must have been less than this 
the result is to be <juestioned. 

Schenck (188(>) states that the roots are primarily organs of attach- 
ment, arguing that this must be true since the necessary amount of 
mineral salts is absorbed directly through the epidermis. This is 
purely an assumption on the part of Schenciv, as there is no experi- 
mental evidence to support the view. 
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Sachs (1887) says: Inalgtv, and even in some aquatic phanerogams, 
the roots are chiefly, or it may be exclusively, organs of attachment."’ 

Frank ( 1800 ) observes that while some aquatics swini freely, there 
are still those whose roots penetrate the substratum and functitm as 
do the roots of land plants. 

Sauvageau (1801) argues, on page 281, that if one of the uses of (lie 
circulation of water in the plant is to siippl}" nutritive su))stances, this 
ought to be relatively important in the case of suhmergial plants, 
because the water in which they live is oftentimes l<‘ss ri(*h in dissoh ed 
salts than that which circulates in the soil (no authorit.v (*ited). Con- 
tinning, he notes that the roots of certain aquatic plants are well 
developed. Species of Poituaogeton^ and Zosfera have well- 

developed roots, and the root hairs persivst longer than the other cells 
of the piliferous layer. Species of Potainogvian have leaves of two 
sorts — name!}", submerged, without stomata, and exposed, with stomata. 
On page 282 Sauvageau states that the total surface of the floating 
leaves is always less than that of the submerged. His hypothesis is 
that the processes of absorption, conduction, and giving otf of water 
necessitated by the floating leaves are not suddenly initiated at the 
moment the floating leaves reach the surface, but must have benm in 
operation during the period when the floating loaves wow still undevel- 
oped, and likewise in those plants wholly su])merged, since tlicir la^ots 
serve not only mechanically for attachment, but also for absoriditMi. 
On page 285 he claims to have demonstrated, by diretd measuiaanent of 
the water passing through the stem of imnuu-sed (uiKings, that a(}uati(‘- 
plants absorb and give otf water l)y a process (‘onqKnrabli* to that of 
land plants. It must be noted, however, that in his (‘xperiments onl}' 
fragments of plants were used. In no case did he employ an entire' 
plant with roots. He says that if the plants used had taam provided 
with roots the absorption would have been greater. A (‘arefui revi^nv 
of his paper reveals the fact that his conclusion is not ^^^irran^ed. 
Minden (1899) makes the same objection to Sauvageau's comdusion. 

Strasburger (1891) observes that in submerged i)lants \ ho fumdion 
of the tracheas is much diminished; that the salts in the surrounding 
water maybe absorbed by the entire surface of the plant; and that, 
since there is no transpiration, there is no ascendiiig current. He. 
repeated UngeFs experiment, previously dcserilHMl, hut failed to gt^t 
positive results. Instead of using the same plants that nng(*r Jised, 
however, he tried (Iran ^mxmX us tliis plant d(H\s not 

develop roots, his negative result has no signilu‘anc(^ with regari! to 
UngeFs experiment. Moreover, the value of his exjHudment is doubt- 
ful because he speaks of allowing his OiPHfaphglhun plants to take 
root in flowerpots before beginning the test- an impossible thing, 
since the plant does not have roots, a fact which he mentions on the 
preceding page. 
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Ludwig (1891) gives expression to the current opinion that the roots 
of aquatic plants serve onljT for attachment and are without root 
hairs, and refers to Schenck. 

Wieler (1893) states that El odea and OevatophjlhuH. bleed, and since 
the vascular system of these plants is very rudimentary the move- 
ment of water must occur in the intercellular spaces, into which water 
is forced by adjacent cells, perhaps as in land plants. In consideration 
of this opinion it is onl}" necessary to note that mere bleeding does not 
necessarily signif}" an ascending current, similar to that of land plants. 

In the Bonn text-book (Noll, 1902) is the assertion that in general 
it is true of all submerged a{|ualics, even phanerogams, that they are 
able to absorb nutritive solutions through the surface of the whole 
body, and plants obtaining their food in this way either have no roots 
or the roots serve merely as mechanical holdfasts. 

Hochreutiner (1896) was the last to investigate the transport of water 
in submerged plants. His experinnmt No. 1, with Ban uaeiiJiis atiuatills^ 
illustrates the method employed by him. Two vessels standing adja- 
cent were used, one containing aqueous eosin solution and the other 
'^‘pure” water. One cutting had its base immersed in the eosin to a 
depth of 1.5 cm. and its upper portion immersed in "‘pure'’ water. A 
second cutting liad 9 cm. of its upper part in eosin and its base in 
“pure" water. The exposed parts were greased to prevent capillarity 
and the preparation was kept in a saturated atmosphere. After a day 
and a half it was found that the eosin could be detected in the main 
stem of the first plant 9.5 cm. from its base; in a lateral branch 0 cm,; 
in a leaf 8 cm. The second plant, having 9 cm. of its upper stem in 
the eosin, showed a coloration in the vascular system through only the 
apical 3 cm. of the stem. Hochreutiner concludes that in these plants 
there is an upward current; and although there may be some absorption 
by the leaves, it is slight compared with that of the roots, these aquatics 
obtaining their nourishment in the same waj^ that land plants do. Ho 
further argues that since there is an upward current there must be also 
excretion of water by the leaves; and he seems to consider transpira- 
tion, or better, exudation, possible in these cases. He endeavored to 
measure the exudation, but was unalfie to overcome the practical difti- 
culties. The one objection to Hochreutiner’s experiments is that his 
plants did not have roots and that the eosin entered the exposed vas- 
cular system. Although he showed that capillarity would not account 
for the rate of current, it still remains that conclusions as to the beliav- 
ior of plants with roots can not l)e drawn from the behavior of plants 
without roots. ' 

« Hochreutiner ( 1896 ) . in a review ol* tl via article, in B( vlaniaches Ceniralblatt, 1898, 
vol. 68, p. 366, it is stated that the eosin was offered to the roots, but reference to the 
original shows this is plainly an error. Thus it is probable that A. J. Pietc^rs, Plants 
of Western Lake Erie (Bulletin IT. S, Fish Commission, 1901, }>. 7.>), had access only 
to the abstract mentioned. 
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In Vines\s Text-book (1896) is the statement that siibmerj?ed aquatic 
plants absorb their food entirely or mainly from the water in which 
they lire.’" Oonlter (1900) agrees with the opinions of Schenck and 
Strasburger. 

The literature thus far reviewed permits one to consider these rTriters 
in two groups, one including those whose opinions are derived a priori, 
assuming that the plants are surrounded by a nutritive solution and 
that absorption can take place through the epiclermis; the other in- 
cluding those wdio have investigated and who feel warranttal in con- 
cluding that these aquatics obtain their nourishment by a process 
comparable to that of terrestrial plants. 

Pfeffer (1897) expresses the opinion that a circulation of water in 
aquatic plaqts is possible, and he reviews the literature briefly, stating 
that the experiments of Unger, Wieler, and Hochreutiner are not 
conclusive, and that the opinions of Strasbiirger and Sauvageau are 
not supported by experimental evidence. Also, on page 297, Pfetfer 
says that no decisive experiments concerning excretion of water in 
submerged or amphibious plants have yet been made. 

The preceding review of literature deals more particularly with 
the work and opinions of botanists and shows that they are by no 
means in agreement. On the other hand, however, those who have 
dealt with the subject from a more gtmeral botanical or hiologit^al 
standpoint have given reason for belief that rooted acpiatic plants 
derive nourishment from the soil. Seligo (1890, p. 48) expresses the 
opinion that the fertility of the bottom should have an (‘fleet on the 
development of shore plants, and points out that in regions where the. 
soil of the adjacent land is fertile the shore region of the lakes is 
almost everywhere better covered with vegetation tinm m sterile 
regions. He then says: Yet this influence is not so decisive as it 
appears to be, for a great part of the shore vegetation (alga*) takes its 
nourishment, not from the bottom, but from the water.'" Seligo tlms, 
by implication, expresses his belief that larger aquatics draw their 
nourishment from the soil. 

Stockmayer (1894, p. 136) cites a case in which an alga 
wra?igelli) appears to depend on a substratum of gneiss. 

Pieters (1901, p. 75), in his work on the plants of Lake Erie, sheuved 
that there is a probable relation between the abundaiKM* of a(juatic 
vegetation and the character of the bottom soil as reveah'd by mcidum- 
ical 'analysis. '‘As a rule, the soils on wlihdi the plants oc(mm‘d in 
abundance were composed largely of sand and vtuy tine sand, and con- 
tained relatively little silt, line silt, and clay, while the soils on which 
few or no plants occurred, although the depth of the water and other 
physical conditions were favorable, were composed larg(dy of silt, fine 
silt, and clay, and w’-ere poor in fine sand and very fine sand."" 
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Forel (1902, p. 183) says: ‘‘‘In fact, it is classical in botany that 
aquatic plants are not nourished through their roots, which serve only 
as organs of attachment; they have no need of humus. Now, however 
unstable the sand may be, it seems that roots sufficiently deep — nearly 
all our lacustrine plants have roots — should be able to obtain a suffi- 
cient insolation in it. This fact, added to the well-known case of Elodea 
ainadensis^ which, after having had an abundant vegetation during 
the first period of its invasion of a new territory, becomes reduced to 
relatively modest proportions at the end of some years— it seems that 
it has exhausted the soil — ought not these facts to engage physiological 
botanists anew in a stud}^ of the dogma that the roots of aquatic plants 
serve only as organs of attachment? It may be possible, however, 
that they have a certain nutritive function for the plant.” 

COMPARATIVE STUDY OF GROWTH UNDER VARYING CONDITIONS 

OF NUTRITION. 

In planning the experiments for this part of the work it was 
assumed that, other conditions being equal, the one of nutrition deter- 
mines the volume of vegetation produced. The first endeavor was to 
determine whether the soil is necessary for optimum growth. For 
this purpose conditions most nearly approaching the natural ones are 
desirable, and these are easily obtained in summer by means of float- 
ing aquaria, which arc described in detail in the succeeding pages. 

If the soil is necessary foi- optimum growth, it may be so chiefly for 
two reasons, one of these being that it furnishes nourishment, the 
other that it serves merely as a substratum in which plants may be 
anchored. In the former case the roots would function as do those of 
land plants, and in the latter merely as mechanical holdfasts. 

If the soil serves merely as a substratum, it would seem that clean 
washed sand ought to do equally well. For the investigation of this 
phase of the problem glass aquaria were used, and in these the eftects 
of sand and soil substrata on growth were compared. Further, k' the 
supernatant water tends to extract nutritive salts from the soil, the 
water above humus soil ought to support a better growth of plants 
anchored in it than water above clean washed sand. This subject has 
also received attention, and the methods employed will ]>e described 
later. 

Again, if aquatics do absorb salts through the epidermis, they ought 
to make an optimum growth in suitable nutritive solutions. The 
behavior of these plants in culture solutions will also be considered. 
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IXFI.UKNf’K OK SUBSTRATUM. 

VAI.I.IHXEKIA Sl’lK \Lm. 

This plant occurs usually in water from 15 cm. to 3.5 in. in depth, 
though Evermann (1002) noted it growing at a depth of 22 feet. It 
thrives also in shallow running water where a soil substratum is 
covered by a shallow stratum of gravel and the water remains (dear. 
It prefers a lirin soil substratum and never occurs in pure gravel or 
sand, but its roots will penetrate a thin stratum of sand or gravel to 
soil beneath, and it may be found rooted in the soil deposits between 
coarse and loosely lying stones. The roots occur as tufts at the nodes 
of the creeping rootstock, are fibrous, un]')ranched, and clothed with 
root hairs, which are certainly more abimdant than is suggested in 
any literature that has come to my notice. Schwarz (1881-1885) states 
that one may examine four of five roots of Vallmiena before finding 
root hairs. My observation compels me to differ and to state that this 
would be exceptional if the plants examined were carefully removed 
from the soil. On detached and floating specimens exposed to intense 
light the root hairs soon disappear by death and decay. S(*henck 
(1886a) states that Yall!snrr!(( and Elode(f do not develop root hairs, 
but he is certainly mistaken. 

In removing spc(‘imens from the soil it is common to find shells 
pierced by the roots or to find fragments of limestone a<lhering to 
them, so it is (piitc pro})a])le tliat tin' roeffs have a corrosive effect 
upon these insolu])Ie fragments of rock. 

The leaves arise from the creeping rootstock, and (lie older ones 
have an apical opening similar to tlmt descrilied by Suuvageau (1891) 
for some other aipiatic species. The opening is formed by disintegra- 
tion of the apical tissue, and results in exposing the vascular s\^stem 
directly to the surrounding medium. In very young leaves this open- 
ing could not be found, but it was usuallj^ present in leaves 25 cm. or 
more in length. As a rule, the length of the leaves exceeds the depth 
of water in which they occur, the upper portion floating liorizontall}" 
near the surface. This is especiall}- true when the plants are crowded 
in slowly running water. In the latter case it often htippens that the 
leaves exposed to the intense light turn l)r()wn and cle(‘ay. 

Experiment No. 1 . — This experiment was conduetiHi at the laboratory of the Ih S. 
Fish Commission at Put-in Bay, Ohio, diiriiu 4 the period four w<H‘ks from July 
18 to August 18. Floating a(|uariawere eonstrueted as hdlows: Around tlie top of 
two wooden boxes was built a raft large enough to float the boxes, tln^ lattta* Indiig 
about 1 ni wide, 1.5 m. long, and 75 cm. deep. In one box was pliuxal a sub- 
stratum of soil seleete<l horn a loeality in whiidi ValfisnerUt was ubumknt. The 
aquaria were then anchored in the lake and wdghttHl so that they tioated, submerged 
a few centimeters ])elow water surfa(‘e. 

This arrangement furnished the closest approximation to natural conditions. 
Wooden bars 15 mm. srpiare in cross section and a iittie less than I nu in length 
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were notelied at convenient intervals and upon these the plants were mounted in the 
followinij^ manner: One face of the wooden bar was covered with a ribbon of ciieese 
cloth, fastenetl with !>its of cotton twine which encircled the bar at the notches. A 
second ribbon of dieese cloth was fastened over the first at one taid of the bar. As 
the plants were placed in the intervals betweii the notches the outer ri))bon of 
cheese cloth was passed over them ami tied to the bar so as to bold them securely. 
Fifty plants were mounte<l in this manner, all manipulation being performed under 
V liter. Of these 50 individuals 25 were planted in the bt>x containing soil, so that 
the nxjts were buried in the mud, the bars being weighted at each end. The remain- 
ing 25 plants were placed in the ])ox not containing a siil)stratnm. The bars on 
which the plants were mounted were set horizontally 15 cm. above the hottoin of 
the box. 

The plants were taken from tlie lake by means of a long-handled shovel, with 
which a portion of soil containing several plants could be raised. By carefully wash- 
ing away the mud, specimens could ])e secured without injury to the roots. Young 
plants of uniform size were selecte<l. 

At the end of four weeks in the aquaria the plants were gathered, carefully washed, 
and air-dried. The total weight of suspended plants was 15 grams and of those 



rooteil in soil 20 grams, a difference of 3H1 per cent of the former. The plants* rooted 
in soil looked as strong and healthy as those in the lake, and several new individualH 
had arisen trom the rhizomes. The anchored plants did not look so well; only a 
few in‘W individuals had appeared, and these were stunted in growtli. The original 
plants had grown very little. 

N(k — This experiinont also was conducted at Uut-iii Bay, Ohio, during 
tli<* perioil seven we<0vs from July IS to September 5. It will ]k‘ noticed that in 
till' preceding ex[H‘rim(‘iit, the roots of the snspend(‘d plants wtu’ti exposed to tht‘ 
light prevailing at the depth of dO cm. That this condition was not a <listnr]nng 
factor may Ih‘ inferred from the following experiment: 

dVo rectangular glass mpiaria, each w ith a (‘apaeity of apprthximately 50 litci's, Nvere 
located on the lake shore. One containeil a layer of lake soil 5 cm. 1101'}), the other 
careM\^^ washed line gravel from the lake. The same number of ]>lants, uniform iu 
size, was planteil in each. Tiie wat(‘r in the aquaria was siphoned off daily and fresh 
water from the lake supplied. 
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At the end of Keven we<*ks a vtTv marked differeiu‘(‘ eoiild he noti<-ed in the 
amount of grow ill of ihetwo s^^etn of plants. Those in gravel wtTii short, bleached, 
and almost dead. No new shoots ha<l arisen from tin* rhizonH*s. Tin* planks in soil 
were in excellent eondition, of good size and eoh>r, and it m»w shoots had arisen from 
the rhizomes. (Compare ligures 1 and 2.1 it is evident tluii iii both of these 
experimentsthediffereiieein theamount of gr<n\ th must be att ributed to the differen(*e 
in the environment of tlu^ roots. 

HANi'K<n'nrs THuamenYLLUs. 

This species lives wholly sulnnerged in shallow, slowly Howing^ 
water. The leaves arc finely dissected and incapable of supporting 
themselves when the plant is taken from the water. The stem 
branches freel^y, any branch being able to continm^ the growth of the * 
plant if the main stem he removed. Roots may nrisi? at any exposed 
node except, perhaps, the terminal one. If a fragment, {i few inter- 
nodes in length, be detached and left floating roots will arise at the 



Fin. ‘2.— VaUimieria spiralis after 7 weeks growth rooted in gravel. Plants in figures 1 an<l 2 < >rigmal ly 

the same size. 

nodes in from six to ten days. These roots grow diri'ctly downward, 
and shortly after entering the soil contract, at least the stem frag- 
ment is drawn toward the soil. While thci i-oots arc* elongating toward 
the substratum the stem does not elongate, hut it quickly resumes 
growth in length after the roots have entert'd the soil. lUoro routs 
then arise from higher nodes, and as thos(^ (‘ntm- the soil the plant is 
drawn farther down until it is linniy amdiored. 'Hie. roots do not 
bi-anch })efore reaching the soil, Imtdoso very shortly after the sub- 
stratum is penetrated. Numerous lateral roots arist' and ar<' formed 
in succession as the main root advances. A plant with siieh a root 
and young lateral roots was carefully removed from the soil and left 
floating. Neither the main root nor its brandies eontiiuicd to grow, 
but new roots arose from the upper nodes which again tinchoi’cd the 
plant. 
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The roots arc well supplied with hairs; those arising from floating* 
fragments are often almost entirely covered. In one instance a root 
was found to be clothed with hairs for a distance of 45 cm., which was 
practically its whole length. The roots are strongly" geotropic, and 
always regain the vertical position if displaced from it. 

In each of the following experiments two rectangular glass aquaria 
of about 50 liters capacity were used. One of these contained a sub- 
stratum of suitable soil from the bed of a stream and the other con- 
fined thoroughl}" cleaned sand. Considerable pains wex’e taken to 
remove all the soil particles from the sand, which was accomplished 
by first washing it as clean as jxossiBle, then allowing it to soak for 
several hours and again wavshing it, this process being continued until 
the sand was entirely clean. 

A certain number of cuttings from the stock aquaria were planted 
in the substratum in one end of each aquarium, and in the other end 
a like number of cuttings were anchored in the supernatant water. 
To keep these suspended cuttings wholly submerged and in vertical 
position a small piece of glass tubing was attached hy a short cord to 
the basal node of the cutting. Crystallizing dishes received the roots 
that developed from the suspended cuttings and prevented their con- 
tact with the su})stratum. By moans of a siphon the water in each 
a<|uariiun was removed on an average of about once a week, fresh 
water ))eing allowed to enter from the tap above the aquarium as the 
stale water siphoned out. In this way a complete renewal of water 
was effected without injury or disturbance to the plants. 

Experhmmi No, S , — In this instance the aquaria were looate<l in the greenhouse at 
Ann Arbor. The temperature varied from 16° to 22° C., and many of the dayvS were 
cloudy. The duration of the test was from January 2 to March 5, a period of about 
sixty days. Terminal portions of plants from the stock aquarium were selected, and 
10 such cuttings of uniform length and quality, having neither branches nor roots, 
were placed in each of the four conditions previously mentioned. After a period 
of sixty-one days positive differences in the growth of the four groups could be 
observed. 

F. C. 1903—32 
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Gwiiih of limauHOiIiO'i at fht^ end uj .dxlif-aue diUj,^, 

Orajmai hnajth >>/ e(trh ndtiaij, t-1 enh 


Condition and hpec- ' 
imon number. ( 

U.ng.Uof'N“-- 

on main mam stem, rj iJL IJuL 

sttmi. , ; ; hiamncs . 
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1 j 

ti 
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10 

i2 

12 , 
Ki 

12 

11 

8 1 
t> 

rfi>. 

(is 
50 
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75 1 
48 

m ' 
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15 
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35 

f'W. C/d. 
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1 , 12 05 
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;} 1 1! 74 
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1 

1 

13 

40 

0 

<) 

k; 

80 
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14 

70 

0 

4 

13 

50 
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11 

88 
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12 

50 

0 

7 
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8 

12 
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D 

14 

81 


in 

U 

55 

0 




TV»thl 
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soli. 




1. 

12 

42 

0 

O 

12 

:;i 

0 

<5.... 

11 

32 

u 

4! ]] .. 

u 

31 

0 

5 

10 

28 . 

0 

0:::. 

9 

28 ! 


7 

10 

28 ■ 

0 . . . ! 1 M 

8 1 

11 

3.) 


9 

11 

:>() 

0 ...1 . . . 

“ 

11 

:',o 
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1U8 

313 

0 I 

j 




4. Anchored over 



j 

sand: 




1 

11 

10 ' 

0 ' 

9 

12 

12 > 

0 ; 

3 

10 

27 


4 

11 

40 

0 

5 

t> 

‘22 

0 

6 

7 

22 

0 ' ' 

7 

10 

22 

! 0 

8 

14 

38 

' 0 ' ‘ 

9 

15 

80 

' 0 " 

10 

8 

2G 

0 . . .! 





Total 

104 

337 

u 






The roots of anchored plants were exposed tf) li,a-ht, and this fact 
must be remembered when comparina: these plants with thosi' whose 
roots entered the substratum. If, however, the r<tots are only for 
attachment, then exposure to light should not b(». a disturbing factor 
in the amount of growth of the rest of the plant. 

Referring to the above tables, the most notable feature is that only 
one of the cuttings rooted in soil failed to develop lateral branches, 
while not a single plant of the other threes groups developed a lateiail 
branch. Although the total growth of (he plants rooted in sand 
slightl}' exceeds that of the main .stem of those, rooted in soil, the large 
number of lateral branches developed by the latter increases tluiir total 
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growth to a length greatly in excess of the former. The two groups 
of anchored plants are practically equal in all respects, and it would 
seem that the water over sand furnishes as much nourishment as that 
over soil. The plants rooted in sand grew better than those anchored, 
but not nearly so well as those rooted in soil. Lateral roots develop 
abundantly in the sand, and thus those plants had a much more exten- 
sive root s3"stem. 

The following percentages, calculated from the tables, afford a con- 
venient summarv of measurements for comparison. An allowance of 
10 per cent should be made for individual variation unaccounted for. 

Comparing with respect to total length: 

Plants rooted in soil exceed plants rooted in sand 62.96 per cent of the latter. 

Plants rooted in soil exceed plants anchored over soil 195.20 per cent of the latter. 

Plants rooted in soil exceed plants anchored over sand 174.18 per cent of the latter. 

Plants rooted in sand exceed plants anchored over soil 81.15 per cent of the latter. 

Plants rooted in sand exceed plants anchored over sand 68.25 per cent of the latter. 

Planls anchored over sand exceed plants anchored over soil 7.66 per cent of the 
latter. 

POTAM OGKTOX PERFOLI ATI'S. 

This plant grows whollj^ submerged at a depth vaiying from a few 
centimeters to a meter. It is most abundant in protected coves, and is 
ahva^’s found attached to a substratum containing some soil. Loam^" 
soil seems to be its first choice, but a fair growth is often attained on 
a (‘layey or sandy bottom. The plants growing in veiy shallow 
water seldom fruit, while those in the deeper water usuall}" do. Vege- 
tative propagation by creeping root-stocks is conspicuous. The leaves 
are thin, broad, with clasping base, and ribbed. The plants appear 
early" in the season and the root-stocks probabl}" remain alive through 
the winter. The growing root-stocks will turn green if left exposed 
long enough, and are sensitive to either light or gravitation or to both. 
If a cutting of the erect stem be suspended, roots do not arise from the 
nodes of the cutting, but instead rhizomes are formed, and from the 
nodes of the rhizomes new' roots arise. The roots occur as jSbrous 
tufts at the nodes of the creeping root-stock and are unbranched. 
Root hairs are common, but not so abundant as in Eltydea or Ran 

Experbnent No. 4 . — The location and conditions remain an in the preceding 
experiment, the duration being from June 6 to July 25. Jii this case the aquaria 
stood outdoors instead of in the greenhouse, and to secure a cool substratum ami to 
prevent the water from becoming too warm they were sunk 10 (un. into the earth. 
It was also found necessary to protect the plants from intense light, and this was 
done by shading the south side of the aquaria witli felt paper, in such manner that 
the plants in eatli received pra<*tically the same amount of light. Water connec- 
tions were made with a hydrant, so that fresh water could be supplied, and the stale 
water was siphotied out weekly. 

Cuttings of terminal portions 15 cm. in length were taken from young and fresh 
river plants, and 10 were iJaced in each of the four conditions used in the preceding 
experiment. These cuttings were without roots or rhiiiomes, and, in distinction from 
the new growth arising from them during the experiment, are designated ‘‘original 
cuttings.” 
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(t'l'iHi'lh iiii'anKiviiH'/ifs Ilf I'lilHiiiiyeftfK jii.r/filiiitns nl tin i n'l of .viiii nYt'h. Ori;/h)td kwjlh 

<*/ tufcli rnitunj, I/f vut. 


i 

Condition ! 
and specimen 1 
number. 

Length 

original 

cutting. 

Number ' 
of node.s , 
onong- i 
inal 1 
cutting. 1 

Number ' 
ot rhi* ' 
zmnes. 1 

Total 
length of 
rhizome.^. 

Number 
of nodes 
on rhi- 
zomes. 

15 

12 

13 

14 
17 

15 
26 
25 
45 
42 

Number 
< >f sec- 
ondary 
shoots. 

Tidal 
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second- 

ary 

shoots. 

Nnmb(‘r 
of nodes 
on sc<'- 
ondary 
shoots. 

1. Rooted in 
soil: 
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o 

8 

4 

5 

6 

7 

8 

9 

10 
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16 

IS . 

17 
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”1 

2 

2 

1 

1 

1 

1 

2 

2 

1 

2 

Cm. 

70 

62 

60 

54 

84 

70 
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Cm. 
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222 
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510 
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lf>0 
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261 
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30 
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7 

15 

20 
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13 
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8 
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70 
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Average length of rhizome 

Average length of rhizome-mternocle 

Average length of secondary shoots . . 

Average length of internode of secondary slfSots. 
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3.07 
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4.64 
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cd over , 
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soil. , 

sand. 
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Cm. 

20.5 ! 

21.2 

2. 45 i 

2.7 

1.8 

2.3 
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Fi’om these tables it will be noted: 

1. The original cuttings in each of the four conditions practically 
ceased to grow in length early in the experiment, adding on the aver- 
age less than 3 cm. to the original 15 cm. 

2. The new growth consisted of rhizomes and secondary shoots 
arising from them. 

3. The plants rooted in soil pi’oduced on the average fewer rhizomes 
than those in any of the other three conditions. 

4. The average length of the rhizomes arising from the plants rooted 
in soil greatly exceeded that of the rhizomes arising from the plants 
in each of the other three conditions. 

5. The average length of the secondary shoots from the plants rooted 
in soil greatly exceeded that of the secondary shoots from the plants 
in the other three conditions. 

6. The plants anchored over sand averaged about equally in all 
respects with those anchored over soil. 

7. The plants rooted in sand exceeded in all respects, except the 
length of rhizome, the two groups of anchored plants. 

In this species the habit of the plant persists whether the cuttings 
be in sand, in soil, or anchored, and the differences arising from the 
difi'erences of environment are quantitative rather than qualitative. 
All of the plants produced rhizomes and secondary shoots. In E<i7iun- 
cithis aquatilis trieho 2 )hyUHS^ however, it will be remembered that the 
natural habit of the plant persisted onl}" in the individuals rooted in 
soil, lateral branches failing to develop in the other groups. 

MYRIOPITYLLXTM SPICATUM. 

V 

Quiet water 1 to 2 meters deep and a good loamy soil are the favor- 
ite habitat of this species. Isolated specimens occur in shallow water 
and sandy soil where they have been washed as drifting fragments, 
but the plants do not establish themselves under such conditions. 
Long branching roots are developed, but root hairs have never been 
found. Roots may arise at almost any node, and numerous stem 
branches arise to give the plant a bushy form. The leaves are finely 
dissected, the stem strong and flexible, so that the plant seems adapted 
to rougher water than that in which it usuallj" occurs. I have never 
found it occup 3 ing any considerable area or so abundant as to suggest 
the exclusion of other species by it. As roots develop abundantly, 
but do not have root hairs, it was considered desirable to determine 
whether or not the plant is dependent upon its attachment to the soil 
for optimum growth. 

Experimeni No, 5 . — location and conditions remain as in experiments 3 and 4. 
The duration in this aise is one month, from duly 10 to August 10. Terminal cut- 
tings 15 cm. in length and without roots were selected from thrifty river plants. 

On August 10 the general appearance of the plants was as follows: The two groups 
of anchored plants were about alike in all respects and had numerous roots arising frohi 
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the 5 or 6 lowest nodes. These routs had no hranehi*s. The ]»laids ruotel in san<l 
had numerous roots wliieh were ionjrer than tlio'-e of the anehort'd plants, profusely 
branched and white. Theplants rooted in soil wereahuut equal to those rooted in san<l 
in root development, but the roots were of a dark |mri){e color, ’whhdi is common, 
though not universal, iu wild specimens. None of the routs arose from nodes above 
earthy substratum. The internodes in all (‘ases were of abrmt equal length. Tlte 
only difference seemed to l>e merely that there was moregrowdh in plants rooted 
in soil. 


({rowth medsumnenis of MifriophjfUiun i^pUntmn at the end (f dl days. Oeajlnal length 

if eaeh rutting, 15 rai. 


Specimen number. 

Rooted in|Rooted in 
soil. 1 sand. 

An- 
chored 
over soil. 

.An- 
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.sand. 


Cm. i 

Cm. 

Cm. 

i'ni. 

1 

55 

38 

;i8 

5<> 

2 

79 , 

41 

31 

47 

3 

84 ‘ 

38 

35 

38 

4 

44 1 

57 

36 

[ 45 

5 ; 

54 I 

59 

86 

1 66 

6 

50 i 

60 

46 

42 

7 

75 1 

35 

28 

20 

8 

77 1 

39 

; 39 

33 

9 

84 j 

35 

[ 27 

22 

10 

76 1 

61 

1 

30 

Total 

678 1 463 

1 

350 i 39S 

1 


The measurements in the accomptiiiying' tal)h\s show: 

(1) A positive ditferenee in favor of plants rooted in soil. 

(2) The two groups of anchored plants are practi(*all3" alike. 

(3) The plants rooted in sand exceed those anchored, hut do not 
approach in growth those rooted in soil. 

KLOUEA CANADENSIS. 

Either still or running water is suitable for Elodea, It grows 
attached to the substratum by adventitious roots arising at the nod(\s. 
I have never found lateral branches on the roots, although I have made 
several attempts to do so. The plant thrives in shallow or deep water 
and seems to be adapted to light of varying intensit}". When growing 
in water a meter or two in depth the internodes are noticeal)!}" longer, 
the stem thicker and less branched. Boots arise quickly from the 
nodes of a drifting fragment. At Put-in Bay a large thrifty plant 
was found afloat, which bore a single root W (*m. in Icmglh. EUaha 
likes a good loamy soil. It does occur in clay, and may frtainimtly be 
noticed growing clustered in what appears to be a sand substratum, 
but I have always found some humus soil present in such discs. 

Experiment No. 6‘.-~The location and conditionH luu-t* as In precediiig 

experiments, the duration being one month, July H) to Augu.Mt 10. Terminal tnih 
tings 10 cm. long were selected from fresh river speeiiiaais. Th(‘se i'Uttings were 
alike in ail respects, and were without roots or branches. 

On August 10 little difference, if any, eciild he noticed in tlu* plants r<M)ted in 
sand, anchored over soil or anchored over san<l. The diamehu* of the stem and the 
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length of internode were about the same for all, and all of the plants were of fairly 
gf>od green color. Those rooted in soil were, in comparison, of a more delicate green 
and in first-class condition. The stem was less in diameter and the internodes 
markedly longer. The accompanying table shows the total length at the end of one 
month. As only a few branches and rhizomes developed, these are included in the 
total for each plant. 

Growth meamrntWitH of Elof tea (miadensis at the end of 31 days, Orlyhial length of each 

catting^ 10 cm. 


Specimen number. 

Rooted in 
soil 

Rooted in 
sand. 

An- 
eliored 
over soil. 

An- 

chored 

over 

sand. 


Cm. 

Cm. 

Cm. 

Cm. 

1 

117 

30 

20 

35 

o 

110 

28 

39 

27 

3 

118 

29 

18 

45 

4 

220 

27 

23 

40 

5 

184 

34 

24 

41 

() 

105 

80 

32 

20 . 

7 

171 

42 

29 

38 

8 

100 

45 

40 

33 

0 

143 

30 

31 

24 

10 

Died. 

49 i 

1 22 

Died. 

Total 

1 1, 388 

3’'0 

1 2S1 

303 

Average 

j 154.2 

1 35 

i 28.4 

1 

33. 0 


The table shows: 

(1) An approximate equality of the anchored plants with one 
another. 

(2) A groat difference in favor of the plants i*ooted in soil. 

(3) The plants rooted in sand exceed the anchored ])lants, but hardly 
enough to establish a positive difference. 

CIIARA. 

E.vj^erhnent No. 7 . — August 20 to September 15, Location and conditions as in 
preceding. This plant being an alga and much simpler than any of the preceding 
species in organization, and having rhizoids instead of roots, it seemed probal)le that 
it would be found to be independent of a soil substratum for optiiuuin growth. Ter- 
minal cuttings 15 cm. long were selected as in preceding cases and the same experi- 
ment tried- 

Growth measurements of Ohara at the end of dags. Original length of each ctiiting 15 on. 


Specimen number. 

Rooted 
ill soil. 

Uooti'd 
in sand. 

An- 
chored 
over soil. 

An- 

eboreci 

over 

sand. 


Cm. 

Cm. 

Cno 

Cm. 

1 

32 

39 

20 

38 

2 

42 

27 

21 

25 

3 

m 

20 

24 

21 

i...... .... .... 

3(> 

20 

39 

32 

23 

5 . * 

82 

22 

23 


40 

20 

24 

10 

7 

10 

52 

28 

21 

8 

43 

45 

22 

50 

9 

35 

30 

23 

28 

10 

42 

33 

;u 

34 

Total 

451 

3H 

2tn 

2S8 
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It will be noticed that the ratios of the respective amounts of o'rowth 
are the same a>s for the other plants tried. Those rooted in soil grew 
most, those rooted in sand next, those umdiored over sand about 
equally Avith those suspended oviu’ soil, and both less than those rooted 
in sand or in soil. 

CER AT< >PH Y LLV M I ) EM lUlS CM. 

Roots are not presenl in this plant. The rudiment of a root exists 
in the em])ryo, l>ut does not develop wlien the seed germinates. (Irow- 
ing thus without roots, the plant is easily carric^d by waves and cur- 
rents to various habitats, but it occurs most abundantly where least 
disturbed, usually in protected coves where the water is a meter or 
two in depth. The finely dissected leaves are borne in Avhorls, and the 
segments are rather rigid, so that a plant dragging on the substratum 
is likely to become anchored. In a sheltered cove where it groAvs 
abundantly one may carefully pull up long specimens and usually find 
that a portion of the stem has been buried and a more or less vertical 
position secured for the plant. Sometimes the central portion of the 
axis is buried in the soil so that the two ends of the plant are free. 
The buried portion is simply bleached; no indications of advemtitious 
organs can be noted. 

Experiment Xo. S. — A(|nanuiii te.sts were iniulo with this plant as in the (‘uses pri‘- 
ceding. Sufficiently uniform ligures for the individuals of a given gron]> \\er(* not 
obtained. Some of the plants in soil grew more than some of those in sand, and 
conversely. Likewise, the two groups of anchored plants vere not comparable with 
each other, nor with tliose in sand or soil. In view of such n^sultsand the hu'tthat 
no specialized organs of attaclinient are produceti, it is reasonable to considiT that 
this plant is not directly (lepondent upon the soil for its growth. 

P< )T.V M 0<^ RTO X < ) BTCS I I’O L I C S. 

Experiment No, 9 , — It was intended to grow this plant as material for ehemi(‘al 
analysis, cuttings being selected from fresh river specimens and placiMl in tloating 
aquaria as described for VaUisnerla (experiment No. 1, p. 494). These aipiaria were 
anchored in sloA^dy flowing water in the Huron River, Ann Arbor, on August 1 4 and 
remained until September 12. By the latter date the plants were so imunisted as to 
be disqualified for analysis and only the general result may he recorded. 

The difference in favor of the plants rooted in soil was very positive. They had 
elongated and grown considerably— in fa(‘t, behavc<l a^ though growing naturally. 
The suspended plants had failed to grow and showtMl signs of stuM-imthing to adverse 
conditions. They liad })roduced numerous unbranche<l roots, but thesi^ decayed after 
reaching a length of 25 or cm. No rhizomtss were pnxlm'etl iu either ca.ss the 
new growth being mert'ly a continuation of branclu's prcsi'iit when the ctiHing was 
made. It may safely be said that this species also i.s dependent ttpon tin* soil for 
optimum growth. 

VALLIHNERIA AND CtlARA. 

Experiment No, 10 . — This experiment was conducted at Put-in Bay, Ohio, during 
the period from August 7 to Septetnber 14, Having observtnl that u lierever FaWs- 
nevia grows best a certain type of soil is likely to be found, it was Cijnsid<nv<l <lesira- 
ble to select the three most distinct tvjies of soil octmrring in the vicinity jhhI to tet'^* 
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theai as to the amount of vegetation each can support. To secure natural conditions 
a platform was huilt in the lake near the laboratory and on this platform were placed 
three glass aquaria. The tops of the aquaria were about 15 cm. below the lake level. 
Each aquarium contained one type of soil as a substratum of about 10 cm. depth. 
In each aquarium 10 plants of VallhuerUt and 10 of Cham were planted. This mate- 
rial was carefully selected, the individuals being of uniform size, placed in wmter of 
favorable depth, and exposed to natural light conditions. 

The following table gives the mechanical analysis of the three types of soil as deter- 
mined by the Bureau of 8oils, U. B. Department of Agridilture. The results are 
expressd in percentages: 

^lao/y/.sY'.s’ of soHh Med for growth of YaUlmerkt and Ohara. 


Items 

No. 1. 

No. 2. 

No. 3, 


/V r ef. 

J^er ci 

Per ot. 

Soluble salt's as rletenninud bv meelianieal analysis i 

0 12 

0.09 

0. 74 

Organic matter ; 

6 50 

8. 02 

4.22 

Gravel, 2 to 1 mm 

! «. 78 i 

.8i 

1.54 

Coarse sand, 1 to 0.5 mm i 

S. 40 

.02 

2. 12 

Medmm sand. 0.5 to 0.25 mm ' 

j 2.84 

90 

i; 90 

Pino sand, 0.25 to 0.1 mm 

i 12. 20 

19.40 

12,44 

Very line sand, 0 1 to 0.05 mm T. 

! 8. 02 

13.80 

9. 90 

Blit, 0.05 to 0.005 mm 

j 47 01 

47. 50 

36. 10 

Cbiy, 0 005 to O.OOl ram 

t 14.20 i 

1 8. 05 

31.04 


The following notes, taken ]>y Prof. F. C. Newcomlie, furnish a general eharat;teri- 
zation of tlu‘ three soils as determined hy observation: 

No. 1. Brownish gray throughout, cohesive, very fine texture, little if any grit to 
the feeling, abundant plant remains in tine fibres, no gavS in h^’^drochloric acid. 

No. 2. Blackish gray, gritty, rather coarse, 
saraly, cohesive, lil)rous with ])Iant remains, 
molluscau sliells sparse, yitddiiig much gas 
ill hydrochloric acid. 

No. Ik Bluish clay, ])lotched with buff, 
hard and coherent, almost no grit, few plant 
remains, little gas in hydrochloric acid. 

After the action of acid a granular sediment 
remains composed a}>parently of quartz 
grains. 

The expe.rinient shows that soil 
No. 1 supports the most growth, soil 
No. 2 next, and soil No. 8 the least 
growTh. The same relation holds for 
Ohara as for V(dllH}ierut, The rela- 
tive size of representative plants 
from each of the three aquaria is 
shown in iigures 8, T, and 5. The 
plants wen‘ pressed and mounted, 
the photographs Iming taken from 
the herbarium sheet. 

Ohara being ditlieult to subject to linear measurement, the air-dry 
weight of the 10 plants in each case was taken, and this gives a fair 
index of the ndative amount of growth in each soil. In No. i it was 
2.175 grams; in No. 2, 1.815 grams; in No. 8, 0.850 grams. 



Fkj. ri.-^VnUi’.^nvrtd iiftcr rq wwUn’ 

gunOihiu ioamysutl (No. 1). 
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The result forTW//A//tyvV ii? just Avliat was expecti^h hut in the ease 
of it was thoiio'ht. that sinee it is of more (aanirnmee 

in the suiuiy soil, perlitips it would 
naike a better uTowth in No. li than 
in No. 1. U is <|uite possible tiait 
this plant is unable to hold posses, 
sion of the soil of its ehoiec heeausi' 
of the inleidVrene<‘ from oilier sjieeii's. 
It does o(*enr infnMpunitly idono-with 
I T////.sve 7 */e in the loamy soil, making* 
excellent gTowth there, ami sin<*e ex- 
periment shows this soil to he more 
favorable than tlial in whieh it fre- 
quently occurs, we might suppose that 
it is crowded out from places other- 
wise suitable for it. 

Looking to the inechauitad analy- 
sis as shown above for (‘xplanation 
of these results, it is dirti<‘nh to find 
ditl'erenees indicating thosi^ pro]>er 
ties M’hicli are d(d(‘rniining factor^ in 
the amount of growth a given sod 
will sustain. A eh(miieal analysis akso is probably luaM'ssiry. 

(JKOWTH IX XrTKIENT S< >nUTTONS. 

Having estaldished tlu‘ fact that certain a<pmth*s do not make an 
optimum growth either in lake water or ordi- 
nary river water unless rooted in the soil, 
although a substratum of sand and artiticiaf 
attachment be supplied, it remains to deter- 
mine whether this fact may be due to insuffi- 
cient nourishment in the water. Again , from 
the a priori point of view% if these jdants 
Ideally do absorb nourishment over their en- 
tire surface, they ought to thrive in arliiicial 
nutrient solutions of suitable stnmgth and 
composition. Knop’s solution was trie<l, hui> 
is too good a medium for the growth of alga*. 

Sachs’s'^ solution is* belter, and, although 
osmotically stronger than tap water, is still ut‘('ks' growth iit ciay mil 
safe within the limit of suitable strength. 

In the two succeeding experiments two species of plants were grown 
in each of tivo conditions, namely: 

^eSacha’s solution is, KNO.j, 1 gram; (’uBOj, 0.5 grams; "MgHib, 0.5 grams; NaPI, 
0,5 grams; CAq (PChls, 0.5 grams; dissolved in water to 1 liter. 
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(1) Soil and tap watoi’, (2) sand and tap water, (3) tap irater without 
.substratum, (4) Sachs’s .solution without su))stratum, and (5) Sacdis’s 
.solution with sand substratum. 

KLODEA CANADEXSIS, 

Experiment Xo. 11. — This experiment ’svas conducted at Ann Arbor during the 
period from July 10 to August 10. Ten cuttings 10 cm. long, anchoreil with ])its of 
glass tubing, were suspended in each of five cylindrical battery jars of about S.25 
liters capacity, containing .*5 liters of solution with substrata, as already meiitione<I 
and as designated in tlie table. The jars were covered with netting to keep out 
insects and foreign matter, and, to maintain a sufiicienlly cool temperature, were 
sunk in the (‘arth out of doors to within about 0 cm. of the top of tiie jar. The salts 
ill the Bachs’ s solution were present in the same proportion ns in the formula, and the 
solution was renewed weekly to prevent the growth of algm. The tap water was of 
course likewise reneweil, 

Meamrement of fjronih of Eluded eanodensis af the end uf one, month. Original length of 

ecwh cuttitn/, 10 rm. 


Specimen 

number. 

Soil and 

Sand and 

Tap 

' SaelisN 

Saeh.s’s 

tap 

ater 

tai. 

water. 

water 

only. 

solution 

(uily. 

solution 
and sand. 


Cm. 

Cm. 

( 'lit.. 

, Cm. 

Cm. 

1 

m 

19 

27 

1 IG 

30 

u 

3r> 

28 

28 

! 


3 

5S 

IG 

25 

, IG 

29 

4 

35 

22 

22 

1 18 

31 

5 

30 

33 

21 

' 23 

30 

0. 

3t 

27 

18 

1 14 

29 . 

7 

' 29 

21 

19 

1 Died. 

33 

8 

10 

2(1 

21 

1 Died. 

23 ' 

9 

10 

1 :u 

I 

25 

Died 

I)ie<l. 

Died 

' Died, 
j Died 

Died 

Total 

i 3.sr> 

! 220 

181 

! 104 

255 ! 

Average, j 

^ 38. 5 

21. 1 

22. G 

j 17. 3 

28. 3 1 


It will be noticed from this table that four of the plants in Sachs's 
solution died before the experiment was concluded, and it is certtiinly 
evident that the normal g-rowtli of the plants was greatly interfered 
with. Of the live conditions tested, that of soil and tap water is cer- 
tainly^ the best, while that of Sachs's solution without substre^tum is 
the least favorable. The remaining three conditions can not be said 
to show positive differences. 

It is a noteworthy fact that not a single root developed on the cut- 
tings anchored in Sachs's solution. Only a few developed in Sachs's 
solution with sand substratum, while in all tlie lap-water jars the 
development of roots was ahui'idani. 
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POTA MOC4ETOK PEKFOI A ATl’K. 

Erperlmeut No, i;?.— The location and colKliti<al^^ mnain as in the preetMlin^^ experi- 
ment. The <luration of the ex|)eriment was from Angiist 17 to SeptemlKn* 15. Ter- 
minal portions, 10 cm. in length, were selected from fresh river plants, and d cuttings 
used in each case. The following table shows the measurements al the end of 
27 days: 

Meamrement of growth of PoUmogeton perfolktiof of the e\ul rf 27 (hvj^, (trighiol length 

(f eneh rvtfingy JO om. 


Specimen 

number. 

Soil ami 
tap 
water. 

Sand and 
lap 

water. 

Tap 

water 

only. 

Sachs'H 

holntion 

onlv. 

Sachs’ H ' 
Hohition 1 
ami sand.f 


Cm. 

.V,. 

( 'ill. 

lUii. 

iUn. 

1 

iir> 

34 

50 

20 

2K 

2 

S3 

41 

49 

24 

30 

3 

13U 

03 

30 

24 

33 

4 

105 : 

55 

57 

32 1 

32 

5 

82 i 

35 

39 1 

25 ' 

20 

6 

1 \ 

55 

! 40 j 

24 ! 

Died. 

Total ... 

595 

283 

271 1 

149 

149 

I Average 

99.10 

47. 33 

45.16 

24.83 

29.8 


The measurements show — 

(1) That for this plant, also, soil and tap water fui’uisln's the most 
favoi'alde of the live environments tesDal. In this (‘as<‘ the plants 
behaved as under correspond ing* conditions in the u(|uarium experi- 
ments and as they do in nature. The original cutting grew vt*ry 
little, the increase of growth coming from now idiizoincs and secondary 
shoots from them. 

(2) That Sachs’s solution furnishes the least favorable of the five 
environments tested. 

(3) That tap water either with or without sand is inferior to sod 
and tap water, but superior to Sachs’s solution. 

(4) That in this experiment the differences are decisive, and it, is pos- 
sible that another test would show Elodea to })ehave more ntairly like 
Potamogeton. 

It was also noted that root development in this species is greatly 
inhibited, although not completely suppressed, as in the case of Eiodeit^ 
by Sachs’s solution. 

UANlTNCmVS UiUVTIUS TKKmOFlfYLClTS. 

Experiment No. AA— This experiment, was coudtuded lu the greenhouse at Aim 
Arbor during the period from November 22 to I)(‘et*mbt‘r 2d. Three coiiditi<ms 
were established. As the plants seem to <lo IndhT in Baclis^s sivhition wluui the 
sodium chloride is absent, this salt was omitted in this experiment. Tlic mitncnt 
solution was identical in each condition, but one jar t^)utaiuetl a soil substratum, 
another sand, and the third was without substratum. The jars stood in the green- 
house and the solutions were renewed weekly. Hix cuttings, 10 cm. in length, were 
selected from the stock aquarium and planted in each jar, tho.se in the jar without 
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sabstratuni being suppeinb'd and anchored with bits of glass tubing attached. The 
accompanying table shows the increase in length of the plants after a period of 
34 days: 

Gronih mccimremctti of RtwioiniJxs HquafUls trU'hophjllm at the. end of 34 days. 
Original length of each cutting , 10 cm. 


Bpeeimen number. 

Anchored 

without 

substratum. 

Rooted in 
stind. 

Rooted in 
soil. 


Cm. 

Cm,. 

Cm. 

1 

20 

20 

28 

0 

19 

18 

27 

H 

19 

1 18 

28 

1 

! 20 

18 

26 

5 

1 

19 

23 

Total 

115 

113 

156 

Average 

: 19.16 

18.83 

26 


These figures show that a soil substratum favors the growth even in 
a nutrient medium which contains all the necessaiw nourishment. 

Sachs’s solution inhibits the root development here also, but not 
nearly so much as with JElodca and Pofan(oget<m. As all three of these 
plants develop root>s abundantly in tap water without a substratum, we 
may suppose that Sachs's solution contains ingredients ivhich are 
unsuitable, at least in the given proportion. While it is true that in 
all my experiments a good plant growth is accompanied by a well- 
developed root system, it will be remembered that in the aquarium 
experiments with R<(7inncuh(H the plants rooted in sand had a good root 
system, but not a corresponding growth of stem. Although Sachs’s 
solution may be regarded as unfavorable for root development, we can 
not attribute the retarded growth of the plant to an injurious effect 
from it unless we assume that the injury is neutralized by the soil, for 
we get a much better growth in Sachs's solution over a soil substratum. 

SIGNIFICANCE AND DISTRIBUTION OF ROOT HAIRS. 

• 

Since a root hair is merely a peripheral root cell protruded, the 
interpretation generally accepted for this structure is that it serves to 
increase the absorbing surface of the root. If this is correct, and the 
roots of aquatic plants are only^ for mechanical attachment, a root hair 
would seem to be an unnecessary structure in such species. 

Many authors have made much of the fact that submerged aquatics 
show a very rudimentary vascular system and that their anatomy indi- 
cates that absorption is not a specialized function of the plant. Per- 
haps this is somewhat justifiable, but have wo not in the px^esence of 
root hairs reason for a different opinion These ai‘e such simple 
structures that the}’' would not be likely to be developed very long 
after becoming unnecessaiy; i. e., after the plants bearing them had 
passed from terrestial to aquatic habits. 
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Eoot hairs have been fonnd on the following' plants*/^ 

l^Bydea fanadensis Mivhaux. PhUotna canadensh (Mi<*haux) Britton. 

Naias floxilis Rostkovins & St*hmidt. 

Niiias flexilis robustaf Aloronj?. ^ 

Fotaniogetoii ])ectinatus Liniianis. PoUi mtnjiitm jil [ft pm in T^erhoon . 

Potamogetoii paiiciiiorus Puivh. PoUmotuPm folhnun 

Potainogeton gramineiis Linuanis. Potatntpgdott heft'rtt))hffifvs S(‘hr<*bt*r. 

Potainogeton lucens Linna*nt^. Pofttmogdon low'hiten Tuckennan. Poftitttotjeion 
zizii Roth. 

Potamogetoii natann Linnamt^. 

Potainogeton perfoliatiis Linnjeiis. 

Potamogeton pnelongus Wulfen. 

Potamogetoii zostenefolins Sohuinacher. 

Ranunculus aquatilis trichophyllus Grray. Batmchiiun irifliophjlhim (Chaix) 
Bossch. 

Yallisneria spiralis Liniaeiis. 

The following do not develop root hairs, hut are well provided with 
roots: 

Bidens beekii Torrey. 

Heteranthera graminoa Yahl. Heteranthem dtihla (Jacquin) IVIacAIillan. 

Myriophylluin sparsiilormn AVright. ^rgnttjthfilhini nj)iratn}n Linna'us. 

BEHAVIOR OF ROOTS AS ORGANS OF ABSORPTION. 

AUSORPTION OF LlTHIU^r IsTTRATIi3. 

While the ex])oriinents already di'scribed rendin* the absorption of 
mineral salts liv the roots higdily proliabhq it is of course dt'sirahlc 
to secure more diroet evidtmee. For this purpose two nudhods were 
emphwed: First, a I per eent solution of lithium nitrate in lap water 
was offered to the roots, and after a time thi‘. upper }iarts of the plant 
were tested for lithium with the flame and spectroscope. The s(ux)nd 
method was merely a direct measurement of the water absorbed. 

RANUNCULUS AQUATILIS TRICHOPHYLLUS. 

Experiment No. I 4 . — This was performed in the greenhouse on February 7. A 
cutting was taken from the stock aquarium and allowed to grow roots which were 
straight, unbranched, intact, and clothed with hairs. The plant ready for the test 
may be described as folloAvs: Distance from the node at tht‘ base of the cutting to the 
terminal node, 20 cm.; from the node at tht‘ base of the cutting descended ont* root 
20 cm. in length; from the first node above the liasal node i>f the cutting desceialed 
one root 10 cm. in length. 

As the test must be made with tlu' plant submerged, it is very Jiecessary that none 
of tlio lithium nitrate solution escape from the containing liottle into tlse surrounding 
water. To separate root and stem an adequate stopper was made by saturating 
cotton in melted vaseline. Bueh a stopper can be wrapped around tlie stein until it 
snugly fits the bottle. The vaseline makes it Avater-tiglit and prevents capillarity 
along the stem, yet does not injure the plant. 

«The nomenclature of this list is that of the Index Kewensis, a dagger imlicating 
a more recently established species, and the italicized names the synonyms. 
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The base of the euttiiitj, inel inline the a<lja<‘eiit portion of the root, beinix wrapped 
in the stopper, the plant was locatc<I with the longer root inside a luirrow-mouth 
bottle partly tilled with lithium nitrate solution. The i>reparation was then sub- 
merged in an a<{iiariuni, this arrangement leaving the shorter root outside the bottle 
and serving as a cheek on <liffusion from the bottle. The distance from the base of 
the cutting to the level of the solution in the bottle being 4 cm., any lithium escap- 
ing from the bottle except through the tissues of the plant would have to do so by 
capillarity along this root. The preparation was left stalling twenty-four hours. 
The temperature was 17° 0. and the weather cloudy. 

Upon examination lithium was found in all parts of the stem and leaves, ex{‘ept 
the terminal node and leaf. No lithium could he detected in the root outside the 
bottle, not even within 2 millimeters of its union with the stem. 

ExperUne)d Xo. 15 . — This experiment was also performed in the greenhouse, the 
date being March 2. In this case conditions were the same as in the preceding 
experiment, except that the cutting was allowed to root in a sand substratum and 
develop numerous lateral roots. This furnished a normal root system, and thus bet- 
ter material for securing an indication of the probable rate of current in the jilant. 
After the plant was well rooted the sand was carefully washed away wuth as little 
injury to the roots as possible. The cutting was then left susiiendod for three weeks 
to allow any injuries to the roots to heal. The stem of the cutting from l^ase to tip 
measured 40 cm. Two roots, well branched, descended from the basal nodt‘. Both 
of those roots were placed in the bottle. Other roots arising from higher nudes were 
left outside the bottle. The distance from the base of the stem to the level of the 
lithium nitrate solution was 4 cm. The duration of the test was 11, hO a. m. to 4.30 
p. m., the temperature 20° C., the sky clear. 

Examination revealed the fact that the lithium had traveled upward a distance of 
17 cm. from the level of the solution, or 13 cm. in the stem and 4 cm. in the roots. 
Not a trace of lithium could be found in the roots outside the lootlle. One of these 
roots Joined the stem two internodes below the highest x)oint in the stem reached by 
the lithium. As the lithium had gone upward only 13 cm. out of a ]) 0 ssible 40 cm., 
it is reasonable to assume that these tigures approximate the rate of current in the 
plant. 

Mere diffusion will not account for these results, for if the process 
were simply that, why should not the roots outside the bottles have at 
least a trace of lithium in the portion close to the stem axis in which 
the salt was present in abundance? Mere diffusion of salts takes place 
more rapidly downward than upward. 

MEASUREMENT OE ROOT ABSORPTION* 

KANUXeULUS AQXTATILTS TRlCnOPHYLU'S. 

ExpMiiind Xo. 15 . — This v as performed in the greenhouse in March. By this 
method the amount of water absorbed by the root is measured directly. The root 
is inclosed in a bottle (iignre H) provided with an indicating tube iu ^^hich tlu^ 
water level falls as a])sorption ]>y the root proceeds. A very *simple preparation 
proved adecjuate for this purpose. A rubber stopper was pierced with a steel wire 
and the j)rojecting end of the wire luxited until the rubber luelletl to form u perfora- 
tion of the desired diameter. The stopper was then diviiled under water with a 
sharp razor, a very smooth cut being absolutely necessary. Tiie accompimying figure 
shows the plan of the apparatus. The indicating tube rises a])ove the level of tin* 
water in the aquarium and descends to the level of the stopper’s base, so that air 
bubbles may have an easy exit. 
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The bottle having been immerK*(l in the atjnariuin, the reel iije]{»Heil by the 
two halves of the stoppei’ and the preparation set up as ligured. Air must be 
excluded from the bottle and indicating tube. Tlie water level in tht‘ tuln^ and that 
in the actnariiim must eeineide when the €-*xjteriiuent bt‘gins. If the pn^paration is 
successful a change of t<‘mperature in the atiuarium water will cause a corresiH aid- 
ing change in the level of water in the tube. After this test is made and a uniform 
temperature established, the ex^jeriment may begin. Whmi tiie experinumt is con- 
cluded the water level in the aquarium must he the original level and the origi- 
nal temperature must he seeure<l. jf under these condititius t}u‘ level of the water 
in the tube is below the level of the water in the aquarium, the ro<tt must have 
absorbed a volume of water erpial to the volume of the lube contents for the dis- 
tance between the last level anti the level of the water in the aquarium. 

The stem axis of the plant asetl was 20 cm. in length anti hatl 5 nodes with leaves. 
The cutting bore one straight, unbranelied, intact root 14 cm. in length ami clothed 



Fig. 6, — Apparatus for measunng root absorption. 


with hairs. The water in the tube dropped 15 cm., equal to a volume of 5 c, c,, and 
hence the root absorbed from the bottle this amount tU* water in twenty-four hours. 
This test w^as repeated the following day, the tube n*ceiving tlie 5 c. c. necessary to 
make the levels coincide again, ami the same n^sult was t>bfained. It llms appears 
that a plant of this descrix)tion at a temperature of 20.rb" absorbs about 5 c. e. in 
twenty-four hours. 

That the roots do absorb water is theu’eforti consitlerotl in be estab- 
lished by two direct methods. One step furtluu’ would bo to moasuro 
the water excreted by the stem and leaves. Numoi‘ous efforts were 
made to accomplish this, but no satisfactory apparatus could he devised 
that would secure reliable results. 
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CHEMICAL ANALYSIS. 

Chemical anatysis has been emploj^ed for the purpose of securing-^ 
if possible, some clew to the reason why certain plants can not make 
normal gTowth unless rooted in soil. TalHsner!a was selected as the 
material for anah'sis, and two sets of plants were grown in floating- 
aquaria (the same as described for exiieriment No. 1), stationed in the 
lake at Put-in BajL One aquarium contained anchored plants only; 
the other contained plants rooted in a soil substratum, and the plants 
were under these conditions for five weeks during July and August. 
At the close of this period each set of plants was gathered and thor- 
oughly washed in running lake water. All unhealthy individuals were 
discarded. The fresh volume of each set was obtained by immersion 
in water, and came so near being the ratio of 2 to 1 that a few of the 
suspended plants were left out to-secure the ratio. The fresh volume 
of plants rooted in soil was 1,380 c. c. and of those suspended 690 c. c. 
This material was then air dried and sent to the U. S. Department of 
Agriculture for analysis, the results of which are recorded in the 
following table: 

Anahjsis of VaUimevia sjjiralis. 


Total weight of material air-dried 

Moisture in material air-dried 

Total dry weight, moisture deducted 

Ether extract in air-dned material 

Crude tlbcr 

Ash 

Starch 

Protein 

Pentosans and ligno-cellulose, by ditfereiicc 


Booted in 
soil. 


...grams 
per cent 
..grams 
per cent 

do.. 

do.. 

do.. 

....do.. 

....do.. 


52. 70 
9. 95 
47. 40 
2. 51 
10. 97 
20. M 
2.89 
10. 31 
31.00 


Anchored. 


37.20 

11. 45 
32. 94 

1.63? 
15. 73 

17. 45 
6. 75 

13. 44 
33. 55 


Keeping in mind that the fresh volume of the anchored plants was 
just one-half that of the plants rooted in soil, it will be noticed that 
this ratio is not sustained in either the air-dry weight or the actual 
dry weight. It follows, then, that, per unit of fresh volume, the plants 
anchored contain a larger proportion of dry matter than those rooted 
in soil. On the other hand, the j)lants rooted in soil contain a larger 
proportion of all the constituents determined except starch, the anchored 
plants having a veiy marked increase in the jiroportion of this constitu- 
ent, The difference in dry weight, then, is attributable to the larger 
starch content of the suspended plants. 

F. C. 1903—33 
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Since liio plants rooted in soil have a larger proportion of usli lhaii 
those anchored, it seems evident that tlie retarded growth of the 
anchored plants was due to insuffident mineral food rathiu- than to 
inhibited X3hotosynthesis. The comxmsition of the ash us deterinint^d 
in terms ol dry Aveight is as folloAvs: 


rootl'd m 
.''Oil. 


idiuiiK 

ullfhori'd. 


Lime (CaO) * per cent.,, 

Magnesium oxide ( BIgO) do ' 

Phosplionc acid (P«0o) ! «Jo 

Potash (K.>0) ~ do....‘ 


L73 i 

. 7J> I 



j 


2. 13 
1,15 

an 

G. JO 


It will be noticed that tlie anchored plants hare a snialU*r propor- 
tion of p>otash and phosphoric acid. This, too-ether with the diminished 
proportion of protein, strongly indicates that a siitHcient supi)]y of 
nitrogen, potash, and phosphoric acid was not appropriated by the 
anchored j)lants. 

It can not be safely concludexl from these results that the lake water 
does not contain nitrogen, potash, and phosphoric acid in siiilicicnt 
proportion for the plants anchored in it to make a normal growtii. It 
can bo said, however, that eilher these coiistiluenls arc not proseia 
in the lake water in sullleient ]>roportii>n, or, if they art', tlie condition 
of the plants anchored in the. hike water is .such that tlu'se constituents 
can not be absorbed liy the plant in projx'r pro^iortions. '^I'liis tjues- 
tion will bo considered further in eonneetioii with other data. 


CORRELATION OF GROWTH AND UNCONSUMED STARCH. 

Early in this study of growth under varying conditions of mitrilion 
it was discovered that per unit of fresh volume- the plants of most 
growth yielded a smaller dry weight than those retarded in growth by 
reason of unfavorable conditions. Microscopic examination revealetl 
the fact 'that the thrifty plants contained comparatively little starch, 
while those retarded in growth were literally gorged with it. A sim- 
ilar examination at the conclusion of each cxpcrimcnl showed that 
whether in the aquarium experiments or in those with nutrii'iit solu- 
tions, the starch had accumulated in the plants in proportion as growth 
had been retarded; so it ma^* be said that so far as Ihesi' experiments 
are concerned the amount of uiieonsuinod starch in (he (issues of t lie- 
plant varies inversely with the growtli. Wi* have thus from direct 
microscopic examination, as well as from elK'niu-al analysis, evidi'nee 
that the retarded growth in these eases can not be attrilmted to condi- 
tions unfavorable to the pbotosynthetie process. 
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LIGHT AND MECHANICAL CONTACT AS FACTORS IN THE 
DEVELOPMENT OF LATERAL ROOTS. 

KANrNCULTTfH AQUATII.TS TRICHOPHYLLFS. 

It has been noted that Ayhen fragments of this plant are left floating, 
the new roots arising at the nodes grow’ directly downward and do not 
1>ranch until entering a substratum. 

Three conditions suggest themselves as possible factors in determin- 
ing the development of these lateral roots. The first is light; the 
second, mechanical contact as a stimulus; the third, a diflerence of 
osmotic strength betw^een the solution in the soil and that aboA^e it. 
The last supposition is very improbable, as lateral roots develop 
abundantly in clean Avashed sand, and in this case the roots are proba- 
blj" exposed to a solution whose osmotic strength is the same as that of 
the solution above the sand. The following test was made -with a view 
of ascertaining the determining factor: 

Ej'perhneni Xo. 17. — This exi>criment Avas conducted in the greenhouse from April 
10 to May 18. Fresh cuttings, 25 vm. in length, were mounted in 10-ounce bottles, 
submerged in lap water contained in cylindrical battery jars. A loose cotton stopper 
wrapped about the emtting kept it in proper position, and did not preA^ent the diffu- 
sion of AA’ater inside the bottle Avith that outside. Four conditions entered into tlie 
test: Bottles Avraj^ped in black cloth to exclude light; bottles not coA^ered, roots being 
expoBCil to light; bottles not coA^eretl, but containing sand, and bottles not eoA’ered, 
but containing granulated glass. 

Ab(.»iit tliree nodes of the cutting AA^ere inside tlie bottle in each case, and Avlien 
first nK>nnted the cuttings Avere Avithout roots. Five cuttings Avero in conditions 
1 and 2, and 8 cuttings in conditions 4 and 5, In No. 4 the intention AA^as to have 
mechanical contact Avitli a transparent substratum, but a layer of glass deep enough 
for a substratum greatly reduces the light. In no case did roots from nodes above 
the stopper haA'e lateral branches, and, as the number of these roots was practically 
equal to the number arising from nodes beloAV the stoj^per, only the latter are given 
in the table. 


Injiueni^e of light on the development of root sgstem of Itannurnlus agitailli^ ivlehophylhoi. 


Condition, 

No, of 
main 
roots. 

Total 
length 
of main 
roots. 

Average 
length 
of main 
roots. 

No, of 
lateral 
root.s. 

No. ol 
lateral 
roots 
per main 
root. 

Total 

stem 

length. 

AA'rapped bottles 

22 

Cm. 

i,(ua 

Cm. \ 
47 63 

r~i\ 

r >.3 

Cm. 

191 

tUnvrapped iioltles 

28 

459 

16. i 

() 

0 

170 

Siiial Hub.strutuin 

15 

2tV2 

17.40 

66 

4. 1 


< Jlass snbsiratnni 

U 

29t) 

38.5 

13 

.81 





These llgurt's shoAV (1) that, other conditions being equal, light 
inhibits the formation of lateral roots and retards the groAvth of main 
roots; (2) that plants w’'ith roots in Avrapped bottles and consequently 
a more extensive root system do not make a proportionately greater 
growth in stem length. The i*emaining figures arc of little value as 
they stand. 
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RECAPITULATION AND THEORETICAL DISCUSSION. 

Seven species of frequent occurrence in our aquatic iiora have been 
submitted to a direct test to determine the inlluence of a soil siil)- 
stratum upon their growth. In live of these cases the actual growth 
in length has been measured. All of the seven species g;row naturalh" 
rooted in the substratum. Chant has only rhi>:oids, of eonrst', but 
the others have roots, and, witli the excc'ption of root- 

hairs also. Not one of these plants (am make an oi)limuin growth in 
tap water if the roots are prevented from entering the substratum. 
If allowed to root in edean-washed sand a better growth is obtained, 
but not nearly so good as when the roots freely penetrate a good soil. 
The difference in amount of growth between plants rootinl in sand 
and those in soil, in terms of the former, was for ISO. 30 

per cent; for Elodeu^ SdO.oT per cent; for lianHnaahoi^ i>2.0(> per cent; 
for 2Ly nophijllwn^ 46.43 per cent; for Chanty 44.58. No reason is 
apparent for not considering these figures as indicating the relative 
dependence of the different species upon the soil. This is, however, 
a secondary matter as compared with the fact, herein demonstrated, 
that a soil substratum is requisite for normtd growtii. The root- 
development of the anchored plants is undoubtedly tvIjuhUkI by 
exposure to light, hut, as is shown in experiineut No. IT (p. 515), with 
the more extensive root-system is not ae<‘()mpanii‘d i)y a 
correspondingly greater growth in stem hmglh. ^^dly tin* j)!aiits 
rooted in sand should do so much better than those anehoiaal above 
sand is not altogether certain, but the more exbmsive roid-systtuu 
which develops in sand will account for a part of the ditler<m{*e. That 
a sand substratum 10 or 15 cm. deep should coiuamt rate the salts 
of the supernatant water to a degree vsnfiicient to influemT the amoimt 
of growth is hardly pimbahle. In each ease the sand was thoroughly 
clean when the experiment began, but some undissolved substance 
may have become embedded in it during the experiment, although the 
water in the aquarium was frequently stirred and siphoned out. 

In experiment No. 10 (p. 504) sandy, clayayv, and loamy s(dls were 
compared with respei'ff to the suiiability of oaclu and it appears that 
VidUmena and Chava make a better growth on a good loam soil, just 
as many land plants do. 

The experiments with Sachs's solution show that liie plants (‘an not 
make as good a growth in it, either with or witlumt a subs! rat urn, as 
in soil and lap water. These experimmitsan' not us (‘xttm'^ive tlu^y 
should be and must be regarded as indicating rather than eslahlish- 
ing conclusions. What is the most suitable solution feu* those plants 
and whether they will make an optimum growth in any solution unless 
rooted in a substratum must be left as open (|uestions. The suilalfflity 
of Sachs's solution for many land plants is well known, and why these 
aquatics should be unable to grow in it can, so far as tliesti experi- 
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meats have gone, be only surmised. It is noteworthy that in the 
absence of a substratum Saelis’s solution totally inhibits root forma- 
tion in the case of EJodta; with Pvtamogdon a very few roots appear, 
but shortI,y die; with Ptuiunculm^ more roots appear, but they reach 
a length of only a few centimeters. All of these plants wall develop 
roots betier in Sachs's solution if allowed to send them into a sand sub- 
stratum, but even here the development is much less than with plants 
anchored in tap water without a substratum. It is evident that the 
sand substratum, as well as the solution and light, is a factor influen- 
cing root development, unless we assume that the sand changes the 
strength or quality of that part of the solution w^hich saturates it. 
True and Ogle\ ee (lOOtt) found that the presence of insoluble sub- 
stances, such as sand, parafliii, and filter paper, in solutions ‘‘exerts 
an effect closel}" paralleling that of simple dilution.'^ As the Sachs's 
solution was frequentl}^ renewed we can not suppose that the quality 
of the solution gradually became unfavorable during the experiment. 
In experiment No. 13 (p. 508), w^here Panuncubis is grown in Sachs's 
solution without a substratum, wuth a sand substratum, and with a 
soil suhstratum, we see that the soil here is a very important factor. 
The average length in the three groups was 19. IG cm. , 18.8 cm., and 26 
cm., respectively. This brings out the interesting fact that the soil 
in some way helps the plant under otheiwvise unfavorable conditions. 

That the roots of most of our common aquatics are provided wdth 
root hairs is signiffcant, and certainly indicates that absorption is an 
iraporhiut function of the roots. It is interesting to note in this con- 
nection that of the two species found to be least dependent upon the 
soil, one is Cham^ an alga with only rhizoids instead of roots, and the 
other 2ryriopJnjlhi)i}^ which has roots, but not root hairs. 

Experiments 11 and 15 (pp. 510 and 511) demonstrate that the roots 
will absorb lithium nitrate and that the salt is carried upward into the 
stem and leaves. Reference to the experiment will show that diffusion 
will not account for this result and there is no escape from the conclu- 
sion that an upward current carries the salt to the leaves. 

Experiment 16 (p. 511) demonstrates the absorption of a given amount 
of tap water in a given time hy the roots developed from cuttings sus- 
pended in tap winter. It was not intended here to determine the rate 
of absorption, but onlj^ to demonstrate the fact. It is to be regretted 
that the several attempts made to measure the exudation from the stem 
and leaves were iinsuccessfuL Hochreutiner's efforts to do the same 
thing W'Cro not rewarded ])y results because of the difficulties encoun- 
tered in the technique. If, however, a largo absorption is a fact, the 
exudation is a necessaiy consequence. Whether this exudation is in 
any way comparable to the transpiration of terrestrial plants is an inter- 
esting and relevant question, but the answer to such an inquiry is not 
considered possible on the basis of these experiments. 
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The chemical analysis of YaUisneria shows that the metaholism of 
plants denied a substratum is very different from that of plants allowed 
to root in the soil. The former show a marked excess of calcium and 
magnesium', while the latter contain a larger proportion of protein, 
potassium, and phosphorus. This change of metabolism manifests 
itself outwardly by a greatl}" retarded growth, and microscopic exam- 
ination reveals that an abnormal amount of starch has accumulated in 
the tissues. This accumulation of starch is so great that the dry weight 
of a given fresh volume is considerably more than is obtained from an 
equal fresh volume of plants grown rooted in the soil. 

The last experiment, No. 17, Bamuicidus^ shows that light is 
the factor which prevents the formation of lateral roots and which also 
retards the growth of the main root. However, the more elaborate 
root system which develops in the dark does not aid the plant to make 
a proportionate^ greater growth when the roots are not allowed to 
enter the soil. 

From the aquarium experiments it is evident that these attached 
aquatics are dependent upon the soil for optimum growth. Not one 
of the species investigated, except possibly Charad can survive the 
growing season unless rooted in the soil, and even Chara does not 
make an optimum growth under any other conditions. 

While the aquarium experiments establish the fact as stated, they 
do not furnish adequate explanation of the fact. It may first be asked: 
Does the soil furnish plants rooted in it with substances that are not 
available for plants suspended in the water over it? 

Concerning this question we may consider, first, that soils have the 
property of withdrawing salts from solution. Way (ISoO) discovered 
that liquid manure filters through soil to a clear solution containing both 
organic and inorganic matter in diminished quantity. Liebig (1858, 
p. 109) and others took up the matter until this absorptive capacity of 
soils is well established. For a time authors were divided as to whether 
this fixation, or rather retention, of salts by the soil is a physical or 
chemical j)rocess, but the general agreement now is that both phys.- 
icaland chemical processes operate. (Kubel-Tiemann-Gtirtner, 1SS9.) 
Pfeffer (1900, p. 166), summarizing from the various researches, states 
that most soils absorb the oxides, salts of the alkalies, and alkaline 
earths of potassium, ammonium, magnesium, sodium, and calcium in 
relative quantities in the order mentioned. It must be remembered, 
however, that this retention of dissolved substances by the soil is 
neither absolute nor permanent. 

In the case of the lake there are probablj^ opox’ating two opposing 

« Davis (1901) states that culture experiments made by him demonstrated the fact 
that Chara takes its lime from the water and not from the soil. However this may 
he, it is certainly true that Chara makes its best and most vigorous growth when 
rooted in a good soil. 
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processes, in which the soil tends to withdraw salts from solution, and 
the water tends to bring salts of the soil into solution. Excluding 
other factors, these two processes would probably establish an equi- 
librium resulting in a constant concentration. But plants, and espe- 
cially those attached to the soil, are important factors in the redistri- 
bution of matter, which is constantly going on. The roots in respi- 
ration excrete carbon dioxide, which helps to bring otherwise insoluble 
salts into solution. 

Apparently the substances needed bj" the plants are the ones most 
firmly retained by the soil, and jmt it can not be said that the water 
does not contain enough of these salts for the larger plants. That 
plants have a quantitative selective power is certain, and their capacity 
for concentrating salts from very dilute solutions is well established, 
especially in the case of potassium in land plants and of iodine in 
some marine forms. Liebig (1858, p. 140) found that the ash of 
Lemna contained of potassium 13.16 per cent and of phosphoric acid 
8.73 per cent, while the inorganic residue from the water in which the 
Lemna was growing contained these substances in the respective pro- 
portions of 3.97 per cent and 2.619 per cent. A.s Ze}7nia and Oera~ 
toj^lixjllum must derive their mineral nourishment exclusively from the 
water, it is evident that the necessary salts are present, and in sufii- 
cient quantity for some plants. 

Granted, then, that the necessaiy salts are present, Though in very 
small quantity in some cases, it may next be asked: Are the salts present 
in suitable proportion? The evidence at hand hardly furnishes satis- 
factory reply. Chemical analysis of YalUsneria indicates that they 
are not. The marked excess of calcium and magnesium in the anchored 
plants is a noteworthy fact. According to Loew’s (1901, p. 16) hypothe- 
sis, calcium is especiall}^ required for the formation of nucleoproteids 
and magnesium for facilitating the assimilation of phosphoric acid. 
Should the excess of lime be too great, the magmesium is displaced and 
the phosphoric acid, combining with the lime, becomes insoluble. The 
result (Loew, 1901) is the same as if the supply of phosphoric acid were 
too limited, and the plant succumbs to starvation. Loew's hypothesis 
is hardly applicable to my results, however, as the ratio of magnesium 
to calcium in plants rooted in soil is about the same as that in the 
anchored plants. 

The accumulation of starch in the anchored plants is the most posi- 
tive evidence of abnormal metabolism revealed by" the chemical analy- 
sis, and this, in connection with the retarded growth , furnishes a basis 
for further investigation. Is the growth retarded because the starch 
is formed too rapidly, or does the stai^ch accumulate because growTh 
is retarded? Pfeffer (1900, p. 515) states that ‘The mobilization of 
reserve food materials is regulated by- the amount consumed;” also 
(p. 425), “ when growth is inhibited the consumption, and hence also 
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the translocation, of carbohydrates ceases, so that if the assimilation 
of carbon dioxid is possible, the assimilatory products -will accumulate 
in the leaves until the inhibitory limit is reached, and this result will 
be produced whether the stoppage of growth is due to a deficienc}^ of 
potassium or phosphorus, or to widely different causes.” From this 
point of view the accumulation of starch is a consequence and not a 
primary cause of retarded growth. 

Proteid synthesis is the other very important metabolic process, and 
the chemical analysis does suggest some interference with this func- 
tion. The diminished quantity of potassium and phosphorus ma}’^ 
mean that the plants could not assimilate these elements rapidly enough 
to furnish proteids for new tissue, (Pfefler, 1900, p. 430.) With pro- 
teid synthesis once retarded pathological conditions would soon arise; 
non-diosmosing substances might be formed which would still further 
interfere with normal metabolism; the activit}^ of enzymes might be 
inhibited, thus favoring starch accumulation — in fact, we might make 
several suppositions, all of which would be more or less directly asso- 
ciated with inhibited proteid synthesis. On the other hand, starch 
formation itself requires proteids for the plastids; but it is not known 
what may be the capacity for photosynthesis of the plastids already 
present before abnormal conditions arise. 

Further, it may be asked: Is a uniform environment unfavorable to 
the plant ? When the roots are in contact with the substratum a pos- 
sibly much better opportunity is afforded for exercising a quantitative 
selective power than when they are merely hanging in a solution iden- 
tical with that which surrounds the remainder of the plant. Perhaps 
this diversity of environment means much to the plant by way of 
favoring the excretion of waste products as well as securing larger 
quantities of certain salts. 

This leads to the final inquiry: Is the function of absorption local- 
ized? The plants which naturally live independently of a substratum 
have a much simpler structure than those like Bantmculus or Potamog- 
eton^ and it is quite possible that in the latter cases the functions of 
absorption and excretion are so localized that the plant can not con- 
tinue normal metabolism when bathed over its entire surface with one 
nutrient solution, even though the solution contain all the necessary 
ingredients in suitable proportion and chemical combination. Possi- 
bly one benefit of a substratum is to furnish the roots with a solution 
which is not isotonic with that which bathes the leaves, although iso- 
tonic must be considered here as applying to each salt individually, as 
the plants have a varying capacity for absorbing and incorporating 
different salts. 

The presence of root hairs may be regarded almost as prima facie 
evidence that the roots bearing them are organs of absorption. That 
root hairs are absent in some few species is not evidence that they are 
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unnecessary structures for water plants in general, for there are ter- 
restrial plants (Schwarz, 1881-1885, p. 168) whose roots do not develop 
root hairs. 

The necessity for going further into the chemistry of plant metabo- 
lism is apparent, and we can only say that when these plants are denied 
a substratum of soil the normal processes of metabolism are altered to 
a fatal degree. 

CONCLUSIONS. 

1. Vallisn.ena spiralis^ Ranunouhis aquatilis tncliOj^lvyllus^ Elodea 
canaclc:nsis^ MyrlojyliyUiim spieatum^ Potamogeton obtuslfolim^ and P. 
perfoUatus are dependent upon their rooting in the soil for optimum 
growth, and can not survive a single season if denied a substratum of 
soil. 

2. The roots of these plants are organs of absorption as well as of 
attachment. 

3. There is an upward current in these plants, from roots to stem 
and leaves. 

4. When these plants are denied a substratum, jiathological condi- 
tions arise which are manifested an accumulation of starch and a 
retarded growth with subsequent death. 

5. The retarded growth of plants denied a substratum is not due 
to inhibited photosynthesis. 

6. The plants anchored over a soil substratum do not have a more 
favorable environment than those anchored over a clean washed sand 
substratum. 

7. Many of the plants rooting in soil develop root hairs, and the 
presence of these structures is the rule rather than the exception. 

8. In the case of Pamoiculus aquatilis tricliophyUm light inhibits 
the formation of lateral roots. 

9. Oeratophyllum and some other floating plants are able to absorb 
their nutrient salts directly from the surrounding water. 

From the results of this investigation the following deductions are 
considered probable: 

1. The above conclusions are applicable to all aquatic plants which 
grow rooted in a soil substratum, and especialW to those whoso roots 
are provided with root hairs. 

2. The pinmary cause of the retarded growth of anchored plants is 
their inability to secure enough phosphorus and potassium, and pos- 
sibly other elements. 

3. When proteid synthesis is inhibited by an insufficiency of phos- 
phorus and potassium, pathological conditions arise which permit the 
accumulation of starch. 

4. These plants are terrestrial forms adapted to an aquatic habit 
rather than descendants of plants in which the functions of absorption 
and excretion are not localized. 
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5. These rooted aquatics are important contributors to the plankton 
food supply j because when living the}^ organize matter that may be 
used as food and in death they yield important salts and organic sub- 
stances to the water. Artari (1901) finds that certain algte prefer 
organic nourishment, and it is quite possible that many of the forms 
so abundant on wounded and decajdng portions of the larger plants 
derive considei’able nourishment therefrom. 

ECONOMIC SIGNIFICANCE OF RESULTS. 

The foregoing investigation may be regarded as a step in the 
endeavor to ascertain those factors which determine the quantity of 
food fish occurring in the Great Lakes. From the introduction it 
appears that the larger plants are already credited with favoring the 
increase of fish food by protecting the bottom soil against wave action, 
and by affording a shelter for many small animals and young fish, as 
well as by acting as mechanical supports for the algm, which are used 
as food by man}" animals. If the observations recorded in this paper 
are correct, there must now be definitely assigned to the rooted aquatic 
plants a nutritive role of which they have hitherto been onbv suspected. 
The roots of the plants investigated are true absorbing organs, taking 
from the soil valuable salts that -would otherwise be retained by it, and 
furnishing these salts to the growing stems and leaves for the build- 
ing up of more plant tissue. So dependent upon the soil are these 
rooted aquatics that they can not survive a growing season if deprived 
of it. Thus, instead of* taking their mineral food exclusively from 
the water, as formerly supposed, and so temporarily withdrawing val- 
uable salts from the water, these rooted aquatics take their food from 
the soil and organize it into vegetable matter. Upon the decay of the 
vegetable matter this food material is believed to pass into solution in 
the water. ' It wshould there nourish the plankton alga?., which, in their 
turn, are used as food by the smaller animal forms, and these in turn 
are fed upon by larger animals and by fishes. 

In western Lake Erie, where large areas of the substratum in coves 
and bays are occupied by dense fields of plants (aquatic meadows), the 
changing winds often create currents which carry out into the lake 
large quantities of plant debris. This during the period of slow oxi- 
dation represents so much organized matter available for plankton 
nutrition, and in final decay yields important mineral salts to the water, 
thus adding to the food supply of the plant plankton. 

That there is a direct relation between the quantity of food fish and 
the quantity of plankton has long been believed. Eecently Kofoid 
(1903) has produced quantitative evidence to show that in the Illinois 
Eiver and its hack watei's such a relation exists, in the sense that 
^‘thereisin general a correspondence between plankton production 
and the product of the fisheries, in that the direction of movement in 
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both is usually the same. They rise or fall together.’' The argu- 
ment presented by Kofoid will not be critically discussed here. 

In view of the results obtained in this investigation, it appears 
highly probable that through the mediation of the attached plants the 
abundant mineral salts held fixed by the soil become available for 
the nourishment of the phytoplankton. On this basis it is possible 
to attribute the scarcity of plankton and fish in some waters in part 
at least to the scarcity of the larger, rooted, aquatic plants. Kofoid 
(1903) shows, in the case of Flag Lake, that an abundant rooted vege- 
tation is favorable to a high plankton production. ^ In the other lakes 
examined by him he has made careful measurements of the plankton 
at frequent intervals for a period of five years, and he divides those 
lakes into two groups — vegetation rich, which contain an abundance 
of submerged aquatic plants, and vegetation poor, which contain but 
little submerged aquatic vegetation. He concludes from his measure- 
ments of the plankton that the vegetation-rich lakes produce less 
plankton than the vegetation-poor lakes. He says: ‘‘ This relation of 
vegetation to plankton may be formulated as follows: The amount of 
plankton produced by bodies of fresh water is, other things being 
equal, in some inverse ratio proportional to the amount of its gross 
aquatic vegetation of the submerged sort.” (Kofoid 1903, p. 481, 
footnote.) The relatively small amount of plankton in veg*etation- 
rich lakes Kofoid attributes to a number of factors. In part it is clue 
to the fact that the vegetation shuts out the heat and light of the sun 
and thus keeps all but the surface layer of water in shade aiid at low 
temperature, so that plankton algee do not develop readily. In part 
it is probably to be attributed to the presence of plankton-eating ani- 
mals which find shelter in the dense, gross vegetation. Chiefly, how- 
ever, he attributes it to the fact that the larger aquatic plants take 
from the water and utilize in their growth the greater part of the 
available food materials. Thus plankton vegetation is unable to 
develop because the water has been depleted of the food substances 
necessary for its nutrition. Hence the development of an abundance 
of submerg-ed aquatic vegetation results in a diminished plankton, 
while a scant submerged vegetation is correlated, other conditions 
being the same, with a more abundant plankton. 

W hile Kofoid recognizes in the case of Flag Lake that an abundant 
rooted vegetation is favorable to plankton production, he points out 
that this vegetation is either succulent {Sagittaria^ Pontederia^ Nijm- 
pheea^ Pfeluiribo)^ in which case it dies down and decays in early fall, 
or it is emergent (e. g., Scirpiis)^ in which case it dies down and 
decays when broken down by ice and winter floods. The vegetation 
of Flag Lake is rooted, and Kofoid suggests that the richness of the 
lake in plankton is to be attributed to the food materials drawn from 
the soil by these rooted aquatic plants and dissolved in the water by 
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their decay. So far as concerns vegetation like this, his conclusions 
are precisely those which seem necessarily to follow from the experi- 
mental results I’ccorded in this paper. 

In contrast to Flag Lake, however, are Dog-fish and Quiver lakes, 
which are filled with a rich growth of submerged vegetation. This 

consists in the main of Ceratophyllum^ with an admixture of El odea 
and Potaniogeton toward the margin ” (Kofoid, 1903, p. 21:1:). It is this 
sort of submerged non-rooted vegetation which Kofoid shows to be 
unfavorable to an abundant plankton, so that lakes which contain it 
and which he calls vegetation-rich have less plankton than otherwise 
similar lakes which are without it. The conclusion that an abundance 
of submerged vegetation is inimical to the development of a rich plank- 
ton seems at first sight to be at variance with the conclusions reached 
in this papei*, and Kofoid's general formula, ‘‘The amount of plankton 
produced by bodies of fresh water is, other things being equal, in some 
inverse ratio proportional to the amount of its gross aquatic vegetation 
of the submerged sort,” is certainly not in accordance with these con- 
clusions. Yet the apparent contradiction between his I’esults and those 
here recorded disappears when it is remembered that the submerged 
vegetation to which he has reference is composed chiefl 3 ’'of Ceratojohyl’ 
lum^ and that Cemtopliijllum is a rootless form, which undou])tedl 3 " 
draws its food supply from the water onl 3 ^ It thus competes with the 
phytoplankton for food, and an abundant growth of it is necessaril}^ 
correlated with a scant growth of ph^Toplankton. On the other hand, 
the submerged vegetation considered in this paper is rooted; it draws 
its mineral nourishment from the soil and in decay yields it to the 
water. It does not, therefore, compete with the phytoplankton, and 
its presence is, from a nutritive standpoint, favorable to the develop- 
ment of phytoplankton. 

From the standpoint of nutritive relations, then, all vegetation of 
fresh waters may be divided into two classes: (1) The rooted vegetation, 
which be either emergent (e. g. , SciTjMS) or submerged (e. g. , Yallk- 
neria^ etc.), and which includes nearlj" all the gross aquatic plants. 
Of these it may be said that they draw their mineral food from 
the soil and are thus favorable to the growth of the phytoplankton. 
(2) Nonrooted vegetation, consisting of (a) gross, nonrooted phanero- 
gams, made up almost wholl}" in temperate regions of Cemtophyllivni 
and the Zemnaoem^ and (b) minute, nonrooted cryptogams, which ai^e 
mostly members of the phytoplankton. All these noni-ooted plants 
draw their mineral food from the water, and hence the two subdivi- 
sions, the gross and the microscopic, compete with one another, so 
that an abundance of nonrooted gross plants results in a reduced 
plankton. Kof old’s formula modified to bring it into accord with all 
the facts would read, “The amount of plankton produced by bodies 
of fresh water is, other things being equal, in some inverse ratio pro- 
portional to the amount of its gross nonrooted vegetation and in some 



direct ratio proportional to the amount of its gross rooted vegetation/' 
In the final paragraph of that part of his paper which deals with this 
subject, Kofoid (1903, p. 502) recognizes that the distinction should be 
drawn between rooted and nonrooted vegetation, and suggests that 
experimental proof is desirable for the generalization which he ad- 
vances. Such experimental proof I had alread}^ offered (Pond, 1901) 
in a preliminary note, to which Kofoid does not refer, though he refers 
to Pieters (1901, p. 73, footnote), in w^hich this note is cited. (See 
also Pond, 1902, p. 89.) 

If we accept the conclusions reached in this paper that gross rooted 
vegetation is favorable to plankton production, and if we further 
accept the current argument that fish production is dependent on 
plankton production, the practical application of the results of this in- 
vestigation are simple. In the stocking of ponds for fish culture care 
should be taken to have a good soil for the bottom; not a stiff clay nor 
sand, but a good loamy soil, such as is favorable for land plants. The 
species allowed to grow should be those which are known to possess 
roots and to be very dependent upon the soil, such as Yalllsnerico 
spiralis^ the so-called eelgrass, and Potamogeton^ or pond weeds; not 
forms without roots, such as Geratoj)hyllwn^ or those less dependent 
upon the soil. In natural lakes choked with a growth of Cerato- 
'phyllum^ the removal of this form and the substitution for it of rooted 
plants offer possible means of increasing the supply of edible fish. 

The poverty of the Great Lakes in plankton may be attributed to 
several causes. One of these is, doubtless, the relatively small shore 
area in these waters occupied by rooted aquatics. The comparatively 
short shore line, the narro.wuess of the shore area, and the mechanical 
action of the waves, all tend to limit the growth of rooted plants, 
hence to limit the productive capacity of the lake in plankton and, 
according to the current belief, in fishes. 
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fishery of Maine 445 

reproductive period in 500 

Lobsters at Woods Hole, movements of 442 

Lotsy, John P 313 

Louisiana, investigations in 405 

oyster grounds 402 

industry 384 

Lydell, Dwight 513 
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McGregor, R. C 404 

McIntosh, W.C 261 
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investigation 399 
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Maine, fishes of 631 
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lobster fishery of 445 

Marine animals for Great Salt Lake 422 

fish hatchery 261, 333, 368 

fishes, propagation of 522 

food, sources of 307 

hatching and experiment station on 

Biscayne Bay, Fla 333 

protozoa 502 

Marsh, Millard Caleb 427,451,533 

Maumee River, fishes of c. 295 

Meehan, W. E 892 

Meek, Seth Eugene 195, 306, 367 

Mendota Lake, fish epidemic in 142 

Menhaden fishery, investigations of 302 

new species of 492 

Menidia, notes on 492 

Mexico, fishes of 279, 436, 495 

Meyer, H. A 40 

Michigan, fishes of 141 

Middle Atlantic States, fisheries of . . . 296, 453, 540 

Minnesota, fishes of 312, 328 

Mississippi, investigations m 405 

Mississippi River, fisheries of 507 

Mississippi Sound, oyster beds of 305 

Missouri, fishes of 297 

Missouri River, fishes of 324 

Mobile Bay, oyster beds of 305 

Moenkhaus, William J 530 

Mollusks of Arkansas and Indian Territory. 306 

Lake Chautauqua 483 

Porto Bico 458 

Monterey Bay, fishes of 400 

Moore, H. F 229,349,381,402,422,462 

Monroe, Ralph M 380 

Moore, J. Percy 394, 399, 465 

Mullet, Jamaica mountain 145 
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MiiRSol fishery and pearl*button industry of 

Mississippi Kiver 414 

Mussels ot the United States, pearly fresh- 
water - 413 

Mussel, ribbed, food of 313 

Nashville Exposition 407 

National iisheries congress 363,364 

N emertea ns of Porto Rico 466 

Neosho, Mo., fi&hes near 297 

Nets for fish, construction of 275 

Net, submarine, description of 322 

Nonsc River, fishes of 303 

NewEuglanacoast.dredgingexpeditionoff. 444 

fisheries of 454 

synaptas of 426 

Ne w J ersey , fish es of 229, 230 

New York, lampreys of 372 

North America, fishes of 336 

white-fish of 323 

North Carolina, fishes of 303 

North Dakota, fishes of 312 

Northwestern United States and western 

Canada, explorations in 282 

Notes on fish-culture in Germany 304 

Nutting, C. G 455 

Observations upon fish, etc 188 

Ocean fishes and effect of legislation upon 

the fisheries 241 

Ocean sun-fish, chemical composition of 

subdermal connective tissue of 449 

Oemler, A 262 

Ohio River fishes 499 

. Oyster culture - 349 

in Europe 214 

France 203 

Japan 512 

Texas 887 

food of 313 

grounds of Florida 382,383,385 

Louisiana 402 

Mobile Bay and Missis- 
sippi Sound 305 

South Carolina 202 

industry of Georgia 262 

Louisiana 384 

Willapa Bay 334 

investigations in Apalachicola Bay, 

St. Vincent Sound, and St. George 

Sound 343 

problems, factors in 881 

Oysters transplanted to Willapa Bay 334 

Pacific coast, establishment ot fish-cultural 

stations on 314 

fisheries 293,505 

salmon propagation on 320, 519 

Pacific Ocean, explored by Albatross 130,284 

Pacific States, acclimatization of fish in 809 

Page, William P 294 

Pan-American Exposition, report on 508 

Parasites ot fish 183,250,253,370 

tiger shark 183 

Woods Hole fishes 457 


Passamaquoddy Bay herring fisheries ... 356,360 
Pearl-button industry and mussel fishery of 

Mississippi River 414 

Pearl fishery of United States 389 

Pearls at Columbian Exposition 278 

fresh- water, of United States 389 

Pearly fresh-water mussels of the United 

States 413 

Peck, James 1 307 

Penobscot Bay salmon fisheries 357 

Peripheral nervous system of the bony 

fishes 415 

Philippin e Islands, fish es of 501 

Photography of live fishes, experiments in. 424 

Pieters, A. J 479 

Pike perch, propagation of 521 

Plankton studies 865 


Plants of western Lake Erie 


479 


Polyehsetous annelids of Porto Rico 464 

Pond culture, notes on 80 

Porpoise from Hawaiian Islands, notes on. 544 

Porto Rico, actinaria of 470 

alcyonaria of 468 

anomura of 460 

brachyura and macrura of .... . 459 


Porto Rico, cirri pedia of 463 

corals of 469 

cchinoderms of 4G7 

fisheries of 45, 589 

fishes of 427,451 

lorainmifera ot 484 

invesligatinns of the aquatic 
resources and fisheries ot . . . . . 451 

isopoda of 462 

leeches of 465 

mollusca of 458 

nemcrtcans of 466 

polyehietoiis annelids of 464 

sponges of 471 

stomatopoda of 461 

Potomac River, fishes of 189 

Preparation of fish eggs for food 488 

Preservation of fish and fishery products. . . 417, 

487,488, 489,490 

Prodelphinus from Hawaiian Islands 544 

Propagation of bass 347 

clams 349 

fish 345 

food-fishes, report on 15,62, 

65, 192,283,298 
831, 344, 480, 450 

frogs 348 

oysters 2 349 

salmon 346 

trout 346 

Protection of fishes 502 

Protozoa, marine, from Woods Hole 379 

of Lake Erie ... 485 

Publications of 0. S. Fish Commission, ifet. 329 

Quelch, J.J 260 

Quinnat salmon, natural history of 515 

Rainbow trout, propagation of 819,346 

Ratlibnrn, Mary J 459 

Rathbun. Richard 41,192, 283,298, 331“423 

RaituhdJO. mo’i. ><»■>'<. pli of the 528 

Ravrnel. W. do C 338, 107,430, 150,508 

Rei‘on;if>v ii-!!- gs? development 452 

Re<l-^nn)>i*er i 390 

Reevcn, 1. K 253 

Refrigeration 489 

Reighard, Jacob E 365 


XXCiJVi t SJl VUAi-LiUlCjniUIlCl O, u-i, UtJ, 

192, 283, 298, 331, 314, 430, 524, 648 

Reviling igodo, fishes of 404 

Richardson, Harriet • 542 

Ritter, H. P 305 

Rock bass, propagation of 347 

Rogers, 0. G 468 

Rotatoria of the United States 434 

Huge, John G 383 

Rutter, Cloudslcy 297, 410, 515, 516 

Ryder, John A 181 

Russian fur-seal islands 316 

Sacramento River, salmon investigations.. 515 
St. Andrew’s laboratory, Scotland, fish- 

ciilturc at 261 

St. George Sound, survey of 343 

St, Lawrence River, fishes of 494 

St. Vincent Sound, survey of 343 

Salmon fisheries, Alaska 530 

Penobscot Bay 357 

hatching apparatus 21 

in Hudson River 876 

investigations in Columbia River. 290,301 

Idaho 301 

Sacramento River 535 

natural history of 515 

propagation on Pacific coast 519 

Salmonoids, culture of 308 

Salmon, propagation of 320, 346 

stations on Pacific coast 314 

Sandfort, fish-culture at 304 

Santa Catalina, fishes of 400 

Saprolegnia infesting fish 253 

Sardine industry of France 473 

Scallop fishery of Maine 163 

Scientific examination of the German seas. 40 
inquiry, report on 192, 


283, 298, 333 , 844, 430, 524, 548 


research 243,366 

Schleswig-Holstein, Germany 151 

Scotch method of smoking haddock 493 

Scotland, herring fisheries of 611 
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Seudder, Charles W 329 

Sea and coast tlshenes 240 

fisheries of the coast ot New England.. 3 

Sea Isle City, fishes of 229 

Seagle, George A 319 

Seal, William P 186 

Shad fisheries of Atlantic coast 403 

new species of 335,499 

propagation of 521 

range of 379 

Sharp, John 395 

Sherwood, George H 474 

Shipment, improvements in preparing fish 

for 443 

Shipworm, notes on 369 

Shufeldt, K. W 424,448 

Sigerfoos, Charles P 369 

Silversides, notes on 492 

Simpson, Charles T 413,458 

Skeleton of the black bass 448 

Skins of aquatic animals, utilization of 537 

Smeltz, H, A 385 

Smith, Hugh M 163, 189, 194, 230, 232, 233, 

283, 293, 296, 298, 302, 309, 331, 333, 339, 353, 
357, 361, 374, 401, 409, 411, 412, 414, 430,437, 
450, 473, 474, 485, 491, 493, 501, 511, 517, 638 

Smith, Sanderson 41 

Snow, Julia W 529 

Snyder, John O 436,546 

South Atlantic States, fisheries ot 421 

South Carolina oyster grounds 202 

Southern New England, fish of 475 

South Sea Islands, fishing apparatus of 509 

South wick, J. M. K 241 

Sponge culture 375 

Sponge fishery of Florida 437, 535 

Sponges, commercial, of Florida 374 

Sponges of Porto Rico 471 

Spring mackerel fishery of the United States 411 

Squeteague, biliary calculi in 498 

history of the young 477 

Star-fish, natural history of 441 

Statistical inquiry, report on 192, 

283, 298, 331, 344,430, 624, 548 
Statistics of fisheries of the Great Lakes — 506 

middle Atlantic 
States.. 296,453,540 

Gulf States 420 

Hawaiian Is- 
lands 504 

Interior waters 
of United 

States 361 

Mississippi 

River 507 

New England 

States 454 

Pacific coast ... 505 

South Atlantic 

States 420 

Stevenson, Charles H 325, 

879, 403, 417, 487, 488, 489, 490, 536, 537 

Stejneger, Leonhard 316 

Stiles, Charles W ardell - 253 

Stomatopoda of Porto Rico 461 

Stone, Livingston 391 

Stranahan, J.J 388 

Sturgeon fishery of Delaware River and 

Bay 429 

Sturgeon propagation 151, 269 

Sucker, description of a new 207 

Sun-fish, common names of 538 

composition of subdermal connec- 
tive tissue of 449 

Surface, H. A - 372 

Swift, Franklin 343,382,549 

Synaptas of the New England coast 426 

Tanner, Z.L 70,310,321 

Taylor, W. Edgar 368 

Temperature and other observations of the 
U. S. Fish Commission 41 


Serial No. 


Tennessee Centennial Exposition 407 

fishes of 211 

Texas, investigations in 405 

oysters of 387 

Thompson, Miliet T 478 

Thysanoeephalum cn'-piim, anatomy of . . . 183 

Tide-pool fishes of Caliiornia 426 

Kadiak Island 410 

Tiger shark, parasites of 183 

Tiie-flsh, the reappearance of 416 

Tippecanoe Lake, darter from 530 

Tortugas Archipelago, fishes of 547 

Tower, Ralph W 413, 496, 49S 

Tow net, description of 322 

Townsend, Charles H 322, 

334, 420, 421, 4.C3, 454, 472 

Treadwell, A. L 464 

Trout culture 346 

feeding of 294 

fry, destruction by hydra 518 

rearing of 294, 304 , 319, 316 

True, Frederick W 544 

Turtle, green, on Florida coast 380 

United State « filc-fi-h newtotaunaof 412 

U S. Fi"]! Uoniin '-ion dredging stations.. 41 

* publications 329 

United States, fish-culture in 391 

fisheries of 401 

fishes, description of new ... 358 

range of 339 

foreign fishery trade of . . 325 

fresh-water pearls and 


list of fishes in 336 

pearly fresh- water mussels . . 41 3 

Rotatoria of 434 

southern spring mackerel 

fishery of 411 

Utah, black bass in 895 

Vaughan, T. Wayland 469 

Vermont, fishes of 327 

Vertebrates of North and Middle Amer- 
ica 336 

Vessels, improved types of 137 

Wallich, Claudius 452 

Warren, Andrew F 390 

W ashington , fisheries oi 428 

Water investigations with reference to 

fish environment 246 

Water supply for aquarium 253 

Western Canada and North we.«tern United 

States, explorations in 282 

Wheeler, William Morton 439 

White-fish culture in Lake Erie 388 

methods of 257 

new species of 232 

of North America 323 

propagation of 520 

Wilcox, W, A 3C2, 451, 505, 539 

Willapa Bay, oyster industry 334 

oysters transplanted to 334 

Wilson, J. M., ir 396 

Wilson, H. V 375, 471 

Woods Hole, echinoderms of 550 

fishes of T 353 

fish parasites collected at .. 446, 4 57 
free-swimming copepods of . . 439 

hydroids of 455 

laboratory operations 181, 474 

marine protozoa from 502 

tagging of cod 491 

Woolman, A. J 196. 279, 312 

World’s Columbian E.vposition, aquaria at 253 
report on . 311 

Fisheries Congress, report of 237, 363 

Worth, S. G 201 

Wozelka-Iglau, Karl 308 

Wytheville Station, operations of 131 

Yellow cat-fish, breeding habits of 517 

perch, hatching of 201 

Zacharie, F. C, 384 


F. C. 1903—35 
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Clam, conditions of existence and growth. 195-224 

decrease in supply 144-145, 211-212 

experiments 212-222 

investigations 195-224 

Clark, Prof. H. L., investigations by 99 

Cobb, John N., field work of 102 

on fisheries of interior 
waters of New Y’ork and 
Vermont !* 225-246 


Cod propagation 31 

results of 17 

work by schooner Grampus *22 

Cogswell, T. M., field work of 102 

Coker, R. E., investigations by 100 

Cole, Leon J., carp studies of S3 

Colorado fisheries 102, 115-118 

trout in 32 

Commercial sponges of Florida 86-88 

Conesus Lake, N. Y., fisheries 232 

Conklin, Prof. E. G., investigations by 100 

Crab investigations 77-78 

Crappie in New Jersey, Pennsylvania, and 

Massachusetts 34 

Dean, Dr. Bashford, Japanese oyster report. 76 

Deputy commissioner, position created 22 

Diamond-hack terrapin investigations 78-79 

Diatoms on lobster fry 176-192 


547 



548 


IlSTBEX. 


Pa^'o. 

IMatoms, structure aiifl life history 185-187’ 

Bimick, F. F., stiiti^ticul ngrent 101 

Disease in aqiiariimi lish V>3-DS 

of trout 90-91 

Diseases anil parasites of fishes 90-98 

Distribution of fish and eggs 1-18, 8V74 • 

in states and 
territories . . 5-9 

summary of . . 4-5 

Dog-fish in l^enobscot River and Bay 114 

Duluth (Minn.) station, purchase of land.. 13 

Fd wards, VinalK., inquiries by 82-83 

Eggs furnished for distribution 4-9, 35-38 

Ellis, J. Frank, superintendent car and 

messenger service 22 

Elodea canadensis, experiments 502-503, 507 


Evermann, Barton W., appointed assistant 

in charge 22 

member Alaska 
salmon commis- 
sion 79 

report on statistics 
and methods... 101-122 
Fassett, H. C., assistant Alaska salmon com- 
mission 79 

Albatross dredging records. 123-138 

Field, Irving A , investigations by 99 

Fish and eggs furnished lor distribu- 
tion 4-9, 35-38 

Fish Commission, history of 27 

Fish culture and acclimatization, economic 

aspects of 14-18 

division, work of 29 

government, historical review. 27-28 
methods 29-30 


Page. 

Fisheries of Otsego Lake 230 

Owaseo Lake 230 

Porto Rico - 101 

Seneca Lake 237 

River 237 

Skaneateles Lake. 23S 

South Atlantic States — 101 , 343-410 

South Carolina 378-386 

Texas 474-481 

United States, condition of — 25-26 

Vermont, interior 215-246 

lobster 26,141-143 

oyster, in 1903 26 

Pacific salmon, in 1903 26 

statistics and methods, report.. 101-122 
Fishes affected by polluted Potomac water. 91 

cultivated, list of 2, 3-4 

destroyed by hydra 92-93 

diseases and parasites of 90-98 

effects of poison in sewers upon 91 

supplied to foreign countries. ... — 12 

Fish Hawk, steamer, repairs to 21 

work of 20-21,99-100 

Fishing ground surveyed off Beaufort 99-100 

Florida canning industry 439 

commercial sponges of 86-88 

fisheries 397-410,419-443 

shad fishery 408 

Food-fishes and the fishinggroiinds, report. 75-100 

J'oreign countries, relations with 10-11 

Fungus on lobster fry 192 

Gas disease in nquarium fish 93-98 


works refuse iii Potomac River 91-92 


George, Lake, fisheries 


282 


Georgia fisheries. 


386-397 


results 30-34 

Fisheries of Alabama 444-451 

Bear Lake '228 

Boston and Gloucester 102-110 

Canandaigua Lake 228 

Cassadaga Lake 228 

Cayuga Lake 229 

Champlain Lake 229-230,245 

Chautauqua Lake 230-232 

Colorado 102,115-118 

Gonesus Lake 232 

Florida, eastern 397-410 

’«■ western 419-443 

George, Lake 232 

Georgia 386-397 

Gulf States 411-481 

interior waters of Vermont and 

New York..... 225-246 

Japan, investigation of 19 

Keuka Lake 232-233 

Louisiana - 465-474 

Middle Atlantic States 118-122 

Mill Site Lake 233 

Mississippi 451-464 

New England in 1903 25-26 

New York, interior 227-244 

statistics 288-244 

North Carolina 350-377 

Oneida Lake 233-234 

River 235-236 

Onondaga Lake 236 


oyster-canning industry 397 

Gilbert, Dr. C. H., assistant Alaska salmon 

commission 79 

Goldsborough, E. L., assistant Alaska sal- 
mon commission 79 

Glaser, O. C., oyster experiments . . 76, 100, 329-341 
Gloucester and Boston vessel fisheries ... 102-110 
Gorham, F. P., report on causes of death in • 

lobster fry 175-193 

Grampus, schooner, work of 21-22 

Grave, Dr. Caswell, director Beaufort labor- 
atory 99-100 

report on N orth Carolina 
oyster investigations 247-3 41 
Great Lakes fish-cultural operations, results 15 

steelhead trout in 33 

Greene, Prof, C. W., salmon studies of 81 

Giidger, E. W., investigations by 100 

Gulf States fisheries 101-102, 411-481 

Hahn, E. E., commanding schooner Gram- 
pus. 21 

Hamaker, Dr. J. I., investigations by 100 

Hargitt, Prof. Charles V” , investigations by 99 
Hatcheries, biJIs for establishment of new . 14 

Hawaii, investigation of aquatic resources. 19-20, 

88—89 

Hay, Prof. W. crab investigations by ... 77-78 
Heath, Dr. Harold, assistant Alaska sal- 

mon commission 79 

Herrick, Prof. 0, Judson, investigations by 99 
Herrick, Prof^ F. H., studies of lobster 77 



INDEX. 


549 


Pag'd. 

History of Fisli Commission 27 

Holmes, Prof. S. J., investigations by 99 

Hydra destructive to young trout 92-93 

Investigations and experiments regarding 

economic animals 75-100 

of aquatic resources of 

Hawaii and Samoa 19, 89 

salmon industry in 

Alaska 18,79-80 

Japanese oyster culture 76 

Japan, special inquiries in 19,89-90 

Jordan, David S., head of Alaska salmon 

commission 79 

investigations in Hawaii 

and Samoa 88-89 

Jordan, Harold, assistant Alaska salmon 

commission 79 

Kellogg, James L., on clam investigations. 195-234 

Kendall, W. C., oyster inquiries by 76 

salmon investigations 81-82 

Keuka Lake, N. Y., fisheries 232-233 

Laboratory at Beaufort, N. C 19,99-100 

Woods Hole, Mass 19,98-99 

Lake Erie, carp in S3 

Lake trout propagation 15, 80 

Landlocked salmon and trout in California 33 
Massachu- 
setts 82-83 

Lobster and clam commission report 139-224 

investigations 141-147 

fishery, decline 141-143 

in 1903 26 

fry, cannibalism 175-176 

artificially reared, causes of 

death 175-193 

infested with diatoms 176-192 

• fungus 192 

other growths. 187-188 

handbook of.. 77 

hatchery at Boothbay Harbor 13 

hatching 143-144 

experiments 170 

• larv8?, food 171-172 

problem, discussion of phases ... 171-174 

rearing experiments 77,149-174 

at Annwquam, 

?*Iass . . . 154-155 
Orrs Island, 

Me 154 

Wiekford, 
R.I.... 155-158, 
159-164 
Woods Hole, 
Mass... 151-153, 
164-171 

work by schooner Grampus 21-22 

Louisiana fisheries 465-474 

Mammoth Spring (Ark.) fish-cultural sta- 
tion 13 

Marine biological laboratories 19, 98-100 

. Marsh, M. C., on gas disease in fish 93-98 

• pathological studies of ... 90-98 

Martin, S. J., statistical agent 101 

Massachusetts, black bass and crappie in . . 34 

landlocked salmon in 82-83 


^ ^ Page. 

McDonald patents, purchase of 24 

Messenger and car service 10 

Middle Atlantic States fisheries 118-122 

Mill Site Lake, N. Y., fisheries 233 

Mississippi fisheries 451-464 

Moore, H. F., on anatomy, embryology, and 

growth of the oj^ster 317-327 

promotion of 22 

sponge experiments of 86-88 

Montana, trout in 32 

Museum of Comparative Zoology publica- 
tions 24 

Mya arenana, conditions of existence and 

growth 195-224 

Myriophyllum spicatum, experiments... 501-502 
National fish culture and acclimatization.. 14-18 

New England ocean fisheries in 1903 26 

New Jersey, black bass and crappie in 34 

Newport and N orth rivers, oyster survey . . 256-27 6 

New York interior fisheries 227-244 

New stations 12-1 4 

North Carolina fisheries 350-377 

oyster investigations, re- 
port 247-341 

oyster planting in 76 

rainbow trout in 34 

Oneida Lake, N Y. fislierie.s 233-234 

River, fisheries 235-236 

Onondaga Lake, N. Y., fisheries 236 

Otsego Ltike,N.Y., fisheries 236 

0\\ asco La ke, N. Y. , fisheries 236 

Operations of stations 34-3S 

Organization of Fish Commission 27 

Oyster anatomy, embryology, and growth 317-327 

canning industry of Georgia 397 

culture in Japan IS, 76 

embryonic development 321-325 

experiments 75-76, 294-313, 333-341 

fishery in 1903 26 

grounds, North Carolina 256-283 

growth 325-327, 329-341 

investigations, North Carolina ... 247-341 
planting experiments, North Caro- 
lina 76,294-315 

survey, Newport and North rivers. 256-276 

Swan Quarter Bay 277-282 

Wyesockiiig Bay 282-283 

in Sheepscot River, Me 76 

Pacific salmon 15-16 

j investigations 79-81 

Pamlico Sound, oyster survey 276-283 

Parasites of fishes 90-98 

Parker, Dr George H., investigations by... 99 

Pennsylvania, black bass and crappie in . . . 34 

rainbow trout in 84 

Penobscot basin salmon SI-82 

River and Bay salmon fishery. . . 22, 

110-114 

Personnel, changes in 22 

Pike perch propagation 15, 31 

Pollock in Penobscot River and Bay 113-114 

Pollution of Potomac River 91-92 

Pond, Raymond H., on biological relation 

of aquatic plants to substratum 483-526 

Porto Rieo fisheries 101 



550 


INDEX, 


Vngc. 

Potamogeton obtusifolms, experiment 504 

perfoliatns, experiments 499- 

501,508 

Potomac River, pollntion of 91-92 

spotter! cat-fisli in 34 


Propagation and distribution of food fishes. 1-18, 

29-74 


Publications of U. S. Fish Commission 
available for distribution 

June 30, 1903 527-545 

division of statistics 102 

Fish Commission 23-24 

Put-in Bay { Ohio ) station , purchase of land . 13 

Quinnat salmon, natural history of 80-81 

Rainbow trout in North Carolina 34 

Pennsylvania 34 

Ranunculus aquatilis tnchophylus, experi- 
ments 496-499, 508-509, 510-511, 611-512 

Report of special lobster and clam commis- 
sion 139-224 

Richardson, Harriet, investigations by 99 

Roberts, W. A., field work of 102 

Rutter, Gloudsley, member Alaska salmon 

commission 79 

promotion of 22 

salmon studies of 80-81 

Salmon, blueback, in Baker Lake SO 

fisheries 15-17, 2<; 

of Penobscot River and 

Bay 102,110-114 

investigations 18, 79-81 

landlocked, in Massachusetts 82-83 

marking, results of 16-17 

natural history of 15-16, 80-81 

of Penobscot basin, study of S1-S2 

propagation 30-31 


results of 15-17 

Samoa, aquatic resources of 89 

Scientific inquiry, division report 75-100 

Seneca Lake, N. Y., fisheries 237 

River, N. Y., fisheries 237 

Shad fishery of Florida 408 

in California 33 

Penobscot River and Bay 113 

propagation 30 


results of 14-15 

on Pacific coast 17-18 

Shore, C. A., Hivestigations by 100 

Sherwood, George H., on lobster-rearing 

experiments 149-174 

Skanea teles Lake, N. Y., fisheries 238 

Soft clam, existence and growth 195-224 

Spaulding, M. 'H., assistant Alaska salmon 

commission 79 

Species cultivated, list of 2,3-4 

Smith, Hugh M., appointed deputy com- 
missioner 22 

director Woods Hole 

laboratory 98 

handbook of lobster 77 

inquiries in Japan. . . 19, 89-90 

on inquiry respecting 
food-fishes and the 
fishing grounds 75-100 


Page. 

Smith, Hugh M., on investigations of lob- 
ster and elam com- 


missi(»n 141-147 

Smith, Boatswain James A , i*ommantling 

steamer Fish ILn\ k 21 

South Atlantic States lishencs. . . loj -1U2, 343-410 

South Carolina canning industry 380 

fish en es 378-380 


South Dakota, trout in 32 

Sponge culture 80-88 

grounds, survey of 21,80 

Sponges of Florida S0-8 h 

Spotted cat-fish in Potomac River 34 

State fish commissions, relations with 11 

Stations established, built, or improved 12-13 

operated by Fish Commission 2,35 

operations of 34-38 

Statistics and methods of the fisheries. 19, 101-122 
of fisheries of Florida. . . 397-410, 419-443 

Gulf States 411-481 

Middle .4.tlaiitic 

States llS-122 

New York, inte- 
rior 238-244 

South Atlantic 

States 343-410 

Vermont, interior . . 246 

Steelhead trout in Great Lakes region 33 

l^evenson, Charles H., field work of 101,102 

Striped bass in California 33 

Penoi)scot River and Bay .. 113 

on Pacific coast 17-18 

propagation 32 

Sumner, Dr. Francis B., investigations by. . 99 

Survey of oyster grounds, North Carolina . 256-283 

sponge grounds ,S6 

Swan Quarter Bay, oyster survey 277-282 

Swift, Lieut. Franklin, assignment to Alba- 
tross 20 

member of Alaska 
salmon commis- 


sion 79 

Tennant, D H , investigations by 100 

Terrapin investigations 78-79 

Texas fisheries 474-481 

Thomas, Commander Chauncey, detached 

from Albatross 20 

Thompson, Dr. Millett T., investigations by 99 

Tile-fish 84-85 


Titcomb, John W., in charge of propagation 
and distribution of food 

fishes 22 

on propagation and dis- 
tribution of food fishes. 20-74 


Tower, Prof. R. W., investigations by 99 

Townsend, Cliaiies H., resignation of 22 

Transportation furnished by railroads 10 

Trout destroyed by hjxlra 92-93 

disease 90-91 

in California 33 

Colorado, South Dakota, and Mon- 
tana 32 

rainbow, rn North Carolina 38 

Pennsylvania 33 



INDEX, 


551 


J’age. 

Tulian, E A., inquiries by 102 

report on fisheries of Colo- 
rado 115-118 

Tupelo (Miss.) station, construction of 13 

United States fisheries, capital invested 25 

general condition . . 25 

persons employed . . 25 

value 25 

vessels engaged 25 

Vallisiiena spiralis, experiments. 494-496,504-506 

Vermont, interior fisheries 245-246 

Vessel fisheries of Boston and Gloucester. 102-110 
Vessels of Fish Commission, operations of.. 19-22 


Page. 

Wall-eyed pike propagation 31 

White perch propagation 32 

White Sulphur Springs (W. Va.) station, 

construction of 12 

Wilcox, W. A , field work of 101,102 

Wilson, Prof. C. B , investigations by .... 99 

WiLson, Prof. E. B., investigations by 100 

Wisner, J. Nelson, member Alaska salmon 

commission 79 

Woods Hole laboratory 98-99 

Wye.socking Bay, oyster survey 282-283 

Yellow perch propagation 31 



